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Mission summary 
Under 2003 programming by the French Embassy in Port Moresby, a 
multidisciplinary mission by an entomologist, Dr L. Ollivier, and an agronomist, Mr J. 
Ollivier from the CIRAD Tree Crops Department, was undertaken from 3 to 16 March 
2004 at the Cocoa and Coconut lnstitute's Stewart Research Station in Madang 
Province, Papua New Guinea. 
The mission was used to take stock of the agronomy and farming systems activities 
being conducted by CCI at SRS, and in the COGENT participatory research 
network. Observations of the ongoing trials continued in 2003 and data were 
collected for analysis, the main results of which are presented in this report. Given 
budgetary restraints, it was not possible to fulfil some of the recommendations made 
at the time of the previous mission (fertilizer applications, leaf analyses). 
Sorne reorganization of the experimental design is proposed. ln methodology terms, 
a presentation of the first results obtained using Olympe software to manage 
experimental data (also presented in the report) aroused a great deal of interest from 
our agronomy partners. lts use could be extended to processing data from on-farm 
participatory trials. 
The budget awarded by MOFA for 2004, which is in sharp decline, will not be 
enough to fund a CIRAD support mission in 2004 but could contribute towards our 
Papuan partners attending an international conference in Australia next August, 
where they would present work undertaken jointly with CIRAD. 
Restructuring of the research and extension services and their merger in 2003 to 
form the Cocoa and Coconut lnstitute (CCI) has led to a certain number of 
organizational changes: creation of a new organizational flow chart with 5 divisions 
(Cocoa Division, Coconut Division, lndustry, Commercial and Corporate services). 
Mr. W. Akus, Coconut Division Head, expressed his desire to see collaboration with 
CIRAD continue in the form of regular support missions and training for CCI 
researchers at CIRAD. These links would make it possible to support CCI research 
activities in experimental data management and processing, draw up new research 
projects together, and disseminate the results obtained in scientific publications and 
articles. 
ooOoo 
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Abbreviations and Acronyms 
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Mission schedule 
Tuesday 2 March 2004 
Wednesday 3 March 2004 
Thursday 4 March 2004 
Friday 5 March 2004 
Saturday 6 March 2004 
Sunday 7 March 2004 
Monday 8 March 2004 
Tuesday 9 March 2004 
Wednesday 10 March 2004 
Thursday 11 March 2004 
Friday 12 March 2004 
Saturday 13 March 2004 
Sunday 14 March 2004 
Monday 15 March 2004 
Montpellier- Paris 
Paris -Tokyo 
Tokyo - Cairns 
Cairns - Port Moresby - Madang 
Transfer to Madang Resort - Met by Mr. W. 
Akus acting OIC at SRS and Head of the CCI 
Coconut Division. 
Meeting with J. Konam, a plant pathologist from 
Tavilo visiting Madang. 
Meeting with the Agronomy team K. Sik, S. 
Aloi sus, W. Wasange. Presentation of the first 
trial results managed by Olympe software and 
discussion about data gathering in 2003. 
Preparation of a CDM file for data collection in 
trial 812. Transfer of FoxPro software. 
Proposed redefinition of trial 801. 
Report drafting - Meeting with L. Bertin 
(SpiceTech). 
Work on trial 812. Tour of trial 804. 
Tour of trials 81 O and 801. 
Visit to COGENT OFT Transgogol 
Data gathering - Debriefing meeting with 
W.Akus 
Meeting with Alos DelaCruz - PCA technology 
transfer. 
Madang - Rabaul 
Meetings with Y. Efron (Senior Cocoa Breeder), 
M. Powell (Scientific Editor) 
Meeting with J. Moxon, Senior Project Manager 
NARI LAES 
Rabaul - Port Moresby. 
Meetings with Mr. A. Brocard 1 st Secretary, 
French Embassy, Port Moresby 
Port Moresby -Tokyo. 
Tokyo- Paris 
Paris - Montpellier 
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1. Economie context of the CCI Stewart Research Station 
The copra price remained at a sustained level in 2003, with an annual average of 575 
Kinas/ton as opposed to 519 Kinas/ton in 2002. The crisis seen in 2001 (restructuring 
of the copra industry and privatization of the sector) is thus over and liberalization of 
the market appears to be beneficial to producers. At the same time, the world 
economic context has also improved. 
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From very high levels at the end of 2002/beginning of 2003, peaking at more than 
7 300 Kinas/tonne, cocoa prices declined in 2003. 
The average in 2003 remained high at 4 872 Kinas/t and was similar to that in 2002 
(4 725 Kinas/t), i.e. around double the price recorded in 2001. 
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This favourable economic context has enabled CCI to earn substantial incarne as 
shown in table 1. 
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Table 1: Variation in own resources over the last four years 
2000 2001 2002 2003 
Copra (t) 148.3 80.6 98.9 78.7 
Copra (K) 83794 27021 51763 45265 
Eating nuts (NN) 224600 152400 273614 
NN copra equivalent (t) 44.9 30.5 54.7 
EatinQ nuts (K) 40370 23013 47811 
Coconut incarne (K) 83794 67391 74776 93076 
Cocoa dry beans (t) 4.83 7.77 6.44 6.10 
Cocoa dry beans (K) 7270 19753 31146 29735 
Vanilla beans (K) 18376 1604 
Vanilla cuttinqs (K) 3481 9167 16484 4704 
Other sales (K) 5418 1170 
Total incarne (K) 99963 115857 124010 127515 
As can be seen, incarne in 2003 held up at a sirnilar level to 2002. A substantial 
increase can be seen in eating nut sales, which explains the increase in the share of 
incarne frorn coconut (73% as opposed to 60% in 2002). Incarne frorn cocoa dropped 
slightly cornpared to 2002, and the incarne generated by vanilla dropped due to a 
phytosanitary problern affecting black 811 . 
Coconut seednut and seedling distribution declined sharply in 2003, and seed garden 
operations were halted at Ornuru. As no data were available on the nurnber of cocoa 
seed and seedlings distributed, it has not been possible to cornplete table 2 for 2003. 
Table 2: Planting material distribution frorn SRS over the last 4 years. 
2000 2001 2002 2003 
Coconut, nb. seednuts 47371 36005 25852 1910 
Coconut, seednuts (K) 51975 38519 29984 1887 
Coconut, nb. seedlings 5588 5670 4740 305 
Coconut, seedlings (K) 9828 9639 8064 488 
Cocoa, nb.seeds 60500 4740 4400 NA 
Cocoa seeds (K) 17235 1245 1477 NA 
Cocoa, nb. seedlings 22159 10543 30227 NA 
Cocoa seedlings (K) 9415 5344 16392 NA 
Total planting mat. (K) 88453 54747 55917 NA 
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Il Ongoing agronomy trials at the station 
The main results presented in this report, and for each of the trials, are the outcome 
of work undertaken by CCI agronomists (Kurengen Mesah Sik, Waike Wasange and 
Sarah Aloisius supervised by W. Akus), who have continued to gather data and 
proceed with observations since the trials were set up. 
ln the following results, particular attention has been paid to the economic analysis of 
the trials, which were processed by Olympe software. 
11.1 Trial 801: Coconut nutrition trial 
The NPK factorial trial with a Cl subdivision was completed in 2000 and it was to be 
followed by a more specific study of coconut chlorine nutrition. 
Unfortunately, it was not possible to proceed in 2002 or 2003 with an experiment 
designed to study the action of chlorine on coconut under non- limiting production 
conditions (no water deficit and satisfactory nutrition for all the other minerai 
nutrients) due to budgetary restraints (no NaCI purchases). Consequently, no NaCI 
has been applied since May 2001. 
11.1.1 Yield results in trial 801 in 2003 
Yields in the trial plot rose strongly in 2003 compared to 2002, as can be seen in 
table 3. This increase might be due to a reduction in Synechodes papuana attacks on 
palm inflorescences in 2002; unfortunately no phytosanitary observations are 
available to confirm this hypothesis. 
However, a tour of the trial in March 2004 revealed that attacks are continuing. 
Consequently, the production potential is still not being reached and will not be 
reached so long as the limiting phytosanitary factor has not been removed. 
Overall, the coconut palms produced almost 85 nuts/palm in 2003 (i.e. 27% more 
than in 2002), or 2.8 tons of copra per ha as opposed to 2.1 tons in 2002. 
Table 3: Comparison of yields in 2002 and 2003 depending on planting material (54 
plots). 
Hybrid type Nb nuts/palm Copra/nut (g) Copra/ha (kg) 
2002 2003 2002 2003 2002 2003 
MRDxKKT3 70.5 86.9 232 218 2486 2879 
MRDxGLT2 54.1 83.2 223 214 1833 2705 
MRDxOLT3 61.2 85.0 236 218 2195 2817 
Mean 61.9 85.0 230 217 2164 2803 
The quantity of meat per nut has gradually declined, from 239 grams in 2001 to 230 g 
in 2002 then 217 gin 2003 (overall trial mean). 
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Table 4: Comparison of yields in 2002 and 2003 depending on Cl treatments applied 
in 2001 (48 plots). 
Treatment NN/palm Copra/nut (g) Copra/ha (kq) 
2002 2003 2002 2003 2002 2003 
Cl 0 66.9 a 88.5 224 b 217 2278 a 2919 
Cl 1 55.9 b 76.5 224 b 218 1903 b 2535 
Cl 2 58.5 b 87.2 236a 214 2098 ab 2846 
Cl 3 63.1 ab 90.2 235 a 219 2263 a 3002 
Mean 63.1 85.6 230 217 2205 2823 
As can be seen in table 4, the effect of sait applications was only significantly 
perceivable on copra/nut in 2002. Salt is rapidly assimilated by the plant so it is 
perfectly understandable that no after-effect was found in 2003. 
11.1.2 Economie results in trial 801 
Ali the technical/economic data for this trial have been recorded since the outset, and 
quite a precise database is available for calculating margins and comparing the 
profitability of different cropping systems set up at the station. As most operations are 
manual, particular attention has been paid to work times, which are recorded daily by 
section supervisors. 
Ali these data have been grouped by year, and entered on computer using Olympe 
software. For this trial 801, average plot yield values have been taken into account. 
The copra sale price for products and labour costs for charges have been modulated 
taking annual variations into account. 
Table 5 gives the economic results in Kinas per ha and table 6 the quantity of 
products and the charges per ha over the 1995-2002 period. As the data 
corresponding to charges in 2003 had yet to be compiled when this report was 
drafted, it was not possible to complete the 2003 results. 
The trial was planted in 1996 and started bearing at the beginning of 1999, a date 
when the margin/ha became positive (K 48), rising in 2000 (K 263) despite the 
investments made in cocoa. The margin became negative again in 2001 due to the 
copra crisis (with the average price falling to K 335 per ton), further cocoa investment 
and major expenditure linked to NaCI applications in the trial. The situation improved 
considerably in 2002 with a positive margin of K 555. This trend should strengthen in 
2003 through better yields and a stabilization of copra prices at a higher level. 
lt has to be said that, under trial conditions at SRS, with the introduction of cocoa 
trees 5 years after coconut planting, hired labour and input use for the first 5 years, 
the cumulated margin 6 years after planting has remained negative (K -1001 at the 
end of 2002) when yields are used for copra production. If yields hold up in 2004, it 
is likely that the cumulated margin will not become positive until then, i.e. 8 years 
after planting. 
Nevertheless, once the trial is in full production, under conditions at the station, the 
gross margin should settle at around 5 to 600 K/ha i.e. around 6 000 to 7 500 Kinas 
for a plot of more than 12 ha, if a copra basis is maintained. 
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However, if yields were to be sold as eating nuts on the Highland market, the 
simulation made under Olympe software (table 7) shows a margin that is clearly 
more worthwhile, with a positive cumulated margin in 2001, i.e. only 5 years after 
planting. ln addition, eating nut sales would more than double the gross margin 
(K 1273). 
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Trial 801 Table 5: Economie results per hectare from 1995 to 2002 (nuts used for 
copra) 
Values in Kinas 1995 1996 1997 1998 1999 2000 2001 2002 
Products Cocon ut 
Dry copra 0 0 0 0 476 1350 961 1116 
TOTAL Products 0 0 0 0 . 476 1350 961 1116 
Charges Plantlng material 
Coconut seedlings 0 252 0 0 0 0 0 0 
Legume cover crop 0 50 0 0 0 0 0 0 
lnoculum LCC 0 3 0 0 0 0 0 0 
Cocoa budded clones 0 0 0 0 0 80 40 0 
Hybrid cocoa seedlings 0 0 0 0 0 105 53 0 
Manpower 
Manual clearing 108 0 0 0 0 0 0 0 
Drainage, roads 0 73 46 11 0 0 0 0 
Coconut planting 0 59 0 0 0 0 0 0 
LCC establishment 0 79 0 0 0 0 0 0 
lnterrow upkeep 0 66 18 23 28 67 81 107 
Manual circle weeding 0 77 62 89 68 72 19 0 
Herbicide treatment 0 28 17 3 9 3 5 9 
Fertilizer application 0 17 17 22 31 32 29 0 
Cocoa linlng 0 0 0 0 0 74 0 0 
Cocoa planting 0 0 0 0 0 36 11 0 
Cocoa strip slashlng 0 0 0 0 0 0 43 27 
Cocoa strip spraying 0 0 0 0 0 0 4 0 
Cocoa pruning 0 0 0 0 0 0 0 6 
Harvestlng , dehusking, copra drying 0 0 0 0 104 444 517 393 
Mechanical 
Mechanical windrowing , 08 bulldozer 300 0 0 0 0 0 0 0 
Chemicals 
Glyphosate 0 86 54 9 20 6 10 19 
Fertlllzers 
Urea 0 16 26 79 79 79 0 0 
NaCI 0 23 34 68 91 91 205 0 
TOTAL Charges 408 826 275 305 429 1087 1014 561 
MAR GIN -408 -826 -275 -305 48 263 -53 555 
CUMULATED MARGIN -408 -1234 -1509 -1813 -1766 -1503 -1556 -1001 
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Trial 801 
Products 
Charges 
Table 6: Quantity of Outputs and Inputs per ha from 1995 to 2002 
Cocon ut 
Dry copra t 
Planting material 
Coconut seedlings unit 
Legume cover crop kg 
lnoculum LCC kg 
Cocoa budded clone unit 
Hybrid cocoa seedling unit 
Man power 
Manual clearing md 
Drainage, roads md 
Coconut planting md 
LCC establishment md 
lnterrow upkeep md 
Manual circle weeding md 
Herbicide treatment md 
Fertilizer application md 
Cocoa lining md 
Cocoa planting md 
Cocoa strip slashing md 
Cocoa strip spraying md 
Cocoa pruning md 
Harvesting, dehusking, copra md 
drving 
Mechanical windrowing 
Chemicals 
Fertilizers 
Windrowing D8 bulldozer 
Glyphosate 
Urea 
Na Cl 
md : man-day 
1: litre 
t: Ton 
ha 
1 
t 
t 
1995 1996 
0 0 
0 168 
0 10 
0 0.05 
0 0 
0 0 
23 0 
0 15.5 
0 12.6 
0 16.8 
0 14 
0 16.5 
0 5.9 
0 3.6 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
1 0 
0 5.7 
0 0.02 
0 0.04 
1997 1998 1999 2000 2001 
0 0 0.6 2.5 2.87 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
0 0 0 100 50 
0 0 0 300 150 
-
0 0 0 0 0 
9.8 2 0 0 0 
0 0 0 0 0 
0 0 0 0 0 
3.8 4.3 4 9.4 11 .2 
13.2 16.5 9.8 10.1 2.6 
3.6 0.6 1.3 0.4 0.6 
3.6 4.1 4.5 4.5 4 
0 0 0 10.4 0 
0 0 0 5 1.5 
0 0 0 0 6 
0 0 0 0 0.5 
0 0 0 0 0 
0 0 15 62.5 71 .8 
0 0 0 0 0 
3.6 0.6 1.3 0.4 0.6 
0.04 0.12 0.12 0.12 0 
0.06 0.12 0.16 0.16 0.36 
2002 
2.15 
0 
0 
0 
0 
0 
0 
0 
0 
0 
14.6 
0 
1.3 
0 
0 
0 
3.7 
0 
0.9 
53.8 
0 
1 .. 3 
0 
0 
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Trial 801 Table 7: Economie Results per ha - Yields used for eating nuts 
Values in Kinas 
1995 1996 1997 1998 1999 2000 2001 2002 
Products 
Cocon ut 
Dry coconut highland 0 0 0 0 502 2092 2394 1846 
TOTAL Products 0 0 0 0 502 2092 2394 1846 
Charges 
Planting material 
Total 0 305 0 0 0 185 93 0 
Man power 
Total 108 397 160 149 240 728 707 554 
Mechanical windrowing 
Total 300 0 0 0 0 0 0 0 
Chemicals 
Total 0 86 54 9 20 6 10 19 
Fertilizers 
Total 0 39 60 147 170 170 205 0 
TOTAL Charges 408 826 275 305 429 1089 1015 573 
MARGIN ·408 ·826 ·275 ·305 73 1003 1379 1273 
CUMULATED ·408 ·1234 ·1509 ·1813 ·1741 ·738 641 1915 
MARGIN 
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11.1.3 Proposed redefinition of trial 801 
Developing whole dry nut sales in the Highlands, and fibre technology at the station, 
using husks as the raw material, lead us to consider what consequences this new 
use of nuts might have for palm productivity and long-term fertility. 
lt is acknowledged that husks contain a fair quantity of minerai nutrients, notably 
potassium, and returning them to the soil recycles some minerai exports (see 
annex 1 ). 
Husking in the field is common practice, but quite often harvested nuts are heaped 
together where husking is carried out and the husks left behind are not spread in the 
plot. 
Protocol for Trial 801 A: Study of fruit exports - Returning husks to the field 
We therefore propose studying the effects of 3 treatments on yields: 
W: Total export of whole nuts without compensation , 
W+KCI: Total export of whole nuts with KCI applications (2 kg/palm) 
H + 1 /2 : Export of nuts, returning husks to the field + Yz KCI rate (1 kg/palm). 
This trial could be conducted in the 18 plots of replicate 1 in trial 801 and each 
treatment could be replicated 6 times. 
ln order for each treatment to be fairly represented, the plots have been sorted 
according to cumulated yields over the 1999-2003 period. 
Table 8: Cumulated average yields per palm (1999-2003) depending on the plots, 
and the new experimental design . 
Plot 99-03 Black Treatment 
4 234 1 • 11 282 1 H+1/2 • 12 288 1 
2 303 1 1 
3 310 1 H+1/2 
8 312 1 H+1 /2 
7 320 2 
14 323 2 H+1/2 3 
16 324 2 
6 356 2 
1 361 2 H+1/2 
10 362 2 1 
15 363 3 
13 372 3 H+1/2 H+1/2 H+1/2 H+1/2 
18 387 3 
17 392 3 ~ 5 13 
• 5 425 3 H+1/2 
9 453 3 
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Treatments: 
W: the treatment consists in removing all nuts from the plot and husking outside the 
plot. 
W + KCI: this treatment is the same as W but 2 kg of KCI will be applied per palm per 
year. 
H + 1 /2 : nuts are husked at the foot of the palm, the husks are spread in the cocon ut 
planting row, and a fertilizer half-rate of 1 kg of KCI will be applied per palm per year. 
A husk-free radius of 1.5 m will be left around the palm to facilitate harvesting. 
KCI requirements would be around 600 kg for the whole of trial 801A (2 kg applied on 
200 palms and 1 kg applied on 200 palms). 
Observations on the useful palms will continue in the same way, with individual 
harvesting recording the number of nuts per palm, and the weight of husked, split 
nuts per useful plot. 
Two years after the new design has been set up, the first leaf samples will be taken 
and leaf analyses performed. 
Protocol for Trial 801 B: Cocon ut chlorine study 
The chlorine study would therefore be maintained on the other 2 replicates in the 
existing experimental design. 
As no sait has been applied for 2 years, it is important for applications to resume in 
2004 and to continue for a few years. The recommended rates in kg of salt/palm are 
as follows: 
NaCI requirements are estimated at 2 400 kg for the planned chlorine treatment. The 
cost will be around K 2 900. 
Il 1.4 Cocoa intercropped 
This trial was planted at a density of 160 coconut palms/ha in 1996 and has a 
virtually closed coconut canopy. Sunlight reaching the interrow planted with cocoa 
trees is no longer sufficient for the cocoa trees to bear normally. lt is therefore now 
illusory to envisage any treatment whatsoever for the cocoa trees. 
Trials conducted in Vanuatu have shown that the optimum for cocoa trees is between 
30 to 50% PUR interception per shade plant. lt is clear that under the trial conditions, 
interception is well over 50%. Cocoa agrophysiologists have also shown that 
considerable differences exist depending on the planting material; for instance, clone 
K82 which is widely used in PNG seems to be particularly sensitive to sunlight 
(P. Bastide pers. corn.). 
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The idea of studying the performance of cocoa planting material disseminated by CCI 
(hybrids and clones) in a deep shade situation, and thereby identify material that 
tolerates this type of environment best, was discussed with the Head of Coconut 
Research. 
This proposai was not approved by the Senior Cocoa Breeder, whose approach, on 
the contrary, aims to reduce cocoa tree shading as much as possible. 
For easier removal of production (husked split nuts and whole nuts in the near future 
if the new protocol is applied), it would be advisable to construct access tracks inside 
the plot, alongside the trenches dug at the beginning of the trial to isolate the fertilizer 
treatments. These trenches are of no further use and could be partially filled in for the 
tracks to cross. 
Il. 2 Replanting trial 804 
This hybrid coconut replanting/underplanting trial planted in 1997 (AO) is comparing 3 
felling treatments on old coconut palms more than 60 years old: 
PO: Felling in year 0 (carried out in 1997 by poisoning) 
P3: Felling deferred by 3 years (carried out in 2000 by chainsawing) 
P6: Felling deferred for 6 years (scheduled for 2003 but postponed tilla later date) 
with a contrai C: no felling, no replanting 
Each treatment is subdivided with or without minerai fertilization. The trial has 5 
replicates. 
During the first 3 years of observations, the type of felling was not seen to have any 
effect on the growth and flowering of the young hybrids. However, significant effects 
linked to the nitrogen and chlorine applications were found on the growth and 
flowering of the young pal ms, but the applications did not have any effect on old palm 
nut yields. 
There have not been any fertilizer applications since May 2001. 
11.2.1 Results in trial 804 
Young palm yields 
The average yields of the hybrids for the trial as a whole were 38.6 nuts/palm/year in 
2003, hence down on 2002 (42.8 nuts/palm/year). ln this trial too, there are 
numerous Synechodes papuana attacks, which might explain the stagnating 
production in 2003. 
A statistical analysis of the number of nuts/palm/year does not reveal any significant 
difference between the different main treatments in 2003 (table 9) despite some large 
divergences, due to a high coefficient of variation (21 %). 
The cumulation for the first 3 years puts hybrids with immediate felling in the lead 
(treatment PO) with 115 nuts/palm as opposed to 82 nuts/palm for treatment P6, in 
which the old palms have been kept. 
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There is no significant difference either for copra/nut, which was 221 g/nut on 
average in 2003 and remains stable compared to 2002. 
Table 9: Recap on the number of nuts/palm and copra/nut found on underplanted 
hybrids depending on felling and fertilization treatments (2001-2003). 
Classification by the Duncan test in red 
Year Main felling treatment 
PO 
NN/P 2001 17 a 
NN/P 2002 52 
NN/P 2003 47 
C/N 2001 229 
C/N 2002 224 
C/N 2003 225 
NN/P: Number of nuts/palm 
C/N : Copra/nut 
P3 
11 ab 
35 
37 
237 
226 
219 
Fertilization 
P6 FO F1 
8 b 8 b 16 a 
42 39 b 47 a 
32 35 b 42 a 
249 224 b 252 a 
208 210 b 228 a 
222 220 223 
Despite a fertil izer application dating from 2001, a significant difference between 
fertilized palms, F1 and unfertilized palms, FO, could still be seen in 2003. The 
difference was 8 nuts/palm in 2002, and was 7 nuts in 2003. 
lt can also be seen that the tendency between P3 and P6 is starting to reverse, the 
number of nuts/palm harvested in 2003 on the P3 palms being higher than that of the 
P6 palms, whereas it was the other way round in 2002, which might indicate a 
competition effect. 
The following cross-reference table, No. 10, summarizes the first 3 years of hybrid 
production in kg of copra/ha. The cumulation for the first 3 years of production 
confirms that keeping old palms has a depressive effect on the yields of underplanted 
pal ms. 
lt will be worth keeping the old palms for another year or two to confirm the tendency 
seen between P3 and P6, in the hope that a sign ificance threshold can be reached . 
Table 1 O: Copra yields in kg/ha depending on the main treatments (felling) and 
subdivided treatments (fertilization). 
Year Treatments PO 
2001 FO 329 
2002 FO 1603 
2003 FO 1239 
Cumulation 3171 
2001 F 1 981 
2002 F 1 2065 
2003 F 1 2044 
Cumulation 5090 
Ratio of copra to husked nut without water: 0.32 
Planting density: 165 palms/ha 
Bearing palms: 95% 
P3 P6 
266 256 
1096 1255 
1245 1111 
2607 2622 
594 443 
1380 1593 
1306 1150 
3280 3186 
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Old palm yields 
The only old palms remaining are in the P6 main plots (felling deferred for 6 years 
after underplanting) and C (contrai, no underplanting, no felling). 
Old palm yields in 2003 were 26.2 nuts/palm, very similar to 2002 (24.5 
nuts/palm/year). 
No difference has been found between treatment P6 (28.5 nuts/palm) and the contrai 
without underplanting (23.9 nuts/palm). Neither has any effect been found for the 
fertilizers applied on young palms in treatment P6, and in the interraw of treatment 
C, on old palm yields (26 nuts/palm for FO and 27 nuts/palm for F1 ). 
ln 2003, with 4.2 kg copra/palm/year, and taking a residual density of 68 coconut 
palms/ha, old palm yields could be estimated at 287 kg/ha, which is very low. 
11.2.2 Economie results in trial 804 
As for the previous trial, the technical/economic data have been entered on computer 
with Olympe software, taking into account the crap management sequences in each 
treatment. Tables 11 and 12 detail the economic results and quantities fram 1997 to 
2002 in treatment P3F1: old palm felling deferred for 3 years after underplanting with 
fertilized hybrids and use of coconut timber at the time the palms were felled. 
Table 13 compares the margins and cumulated margins for all the treatments over 
the sa me period. 
lt can be seen that using coconut timber (treatment P3) resulted in a large margin in 
2003, giving a positive cumulated balance as soon as felling was carried out. 
If felling in P3 in 2000 is not taken into account, it can be seen that only treatment PO 
gives a positive margin right from 2001, with an advantage for the fertilized treatment. 
However, in cumulation terms, and given the high cost of fertilizers imported into 
PNG, POFO outdoes POF1. ln 2002, the treatments without replanting (C) remained 
negative, whereas all the other treatments were positive, which clearly shows that 
exploiting a low density old coconut planting (over 65 years old) is not economically 
viable. 
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Table 11 Economie results per ha - Example for Treatment P3F1 
Trial 804 
1997 1998 1999 2000 2001 2002 
Products Cocon ut Coconut timber 0 0 0 6666 0 0 
Dry copra old tall 237 206 302 0 0 0 
Dry copra 0 0 0 0 468 729 
TOTAL Products 237 206 302 6666 468 729 
Charges Planting material Coconut seedlings 260 0 0 0 0 0 
Legume cover crop 50 0 0 0 0 0 
lnoculum LCC 3 0 0 0 0 0 
Man power 
Manual clearing 150 0 0 0 0 0 
Drainage, roads 20 46 5 7 0 0 
LCC establishment 66 22 4 0 0 0 
lnterrow upkeep 32 59 62 92 125 202 
Herbicide treatment 16 15 8 5 13 14 
Coconut planting 91 0 0 0 0 0 
Manual circle weeding 0 45 54 31 18 57 
Fertilizer application 0 16 16 21 21 0 
Transporting coconut logs 0 0 0 202 0 0 
Cutting coconut legs 0 0 0 60 0 0 
Harvest, dehusk, copra drying 203 177 262 0 102 240 
Mechanical traction 
Ploughing , rotavatlng, slashing 19 3 0 0 0 0 
Chemicals 
Glyphosate 53 50 26 14 29 30 
Fertilizers 
NaCI 0 61 70 182 182 0 
Urea 0 43 54 0 0 0 
Ammonium sulphate 0 0 0 86 0 0 
Coconut timber 
Sawing costs 0 0 0 4510 0 0 
TOTAL Charges 963 538 561 5209 490 543 
MARGIN -726 -332 -259 1457 -22 186 
CUMULATED MARGIN -726 -1058 -1318 139 118 304 
20 
Table 12 Quantity of inputs and outputs per ha - example of treat. P3F1 
1997 1998 1999 2000 2001 2002 
Cocon ut M3 
Coconut timber t 0 0 0 22 0 0 
Dry copra old tall t 0.69 0.6 0.88 0 0 0 
Dry copra 0 0 0 0 0.59 1.35 
Planting material Unit 
Coconut seedlings kg 173 0 0 0 0 0 
Legume caver crop kg 10 0 0 0 0 0 
lnoculum LCC 0.05 0 0 0 0 0 
Man power Md 
Manual clearing Md 32 0 0 0 0 0 
Drainage, roads Md 4.3 9.9 1 1.3 0 0 
LCC establishment Md 14.2 4.6 0.9 0 0 0 
lnterrow upkeep Md 6.8 12.7 13.2 17 18 28.5 
Herbicide treatment Md 3.5 3.3 1.7 0.9 1.9 2 
Coconut planting Md 19.5 0 0 0 0 0 
Manual circle weeding Md 0 9.6 11 .5 5.69 2.64 8 
Fertilizer application Md 0 3.5 3.3 3.8 3 0 
Transporting coconut logs Md 0 0 0 37.4 0 0 
Cutting coconut logs Md 0 0 0 11 0 0 
Harvest, dehusk, copra drying Md 43.47 37.8 55.44 0 14.75 33.75 
Mechanical traction 
Rotavating; harrow Tracter hour 2.1 0 0 0 0 0 
Ploughing; 2 disks Tracter hour 1 0 0 0 0 0 
Transport trailer Tracter hour 4.5 0.1 0.1 0.2 0.2 0 
Rotary slasher Tracter hour 0 1 0 0 0 0 
Chemicals 1 
Glyphosate 3.5 3.3 1.7 0.9 1.9 2 
Fertilizers 
Na Cl t 0 0.11 0.12 0.32 0.32 0 
Urea t 0 0.07 0.08 0 0 0 
Ammonium sulphate 0 0 0 0.16 0 0 
Coconut timber M3 
Sawing costs 0 0 0 22 0 0 
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Table 13: Comparison of margins and cumulated margins for the 1997-2002 period, trial 804 
Treatment Year 1997 1998 1999 2000 2001 2002 
POFO Margin -760 -316 -159 -148 20 277 
Cumulated Margin -760 -1076 -1235 -1384 -1364 -1087 
POF1 Margin -760 -437 -299 -437 221 445 
Cumulated Margin -760 -1197 -1496 -1933 -1713 -1267 
P3FO Margin -726 -211 -119 1746 -17 95 
Cumulated Margin -726 -938 -1057 689 672 767 
P3F1 Margin -726 -332 -259 1457 -22 197 
Cumulated Margin -726 -1058 -1318 139 118 314 
P6FO Margin -726 -211 -119 -148 -47 118 
Cumulated Margin -726 -938 -1057 -1205 -1252 -1134 
P6F1 Margin -726 -332 -259 -437 -139 243 
Cumulated Margin -726 -1058 -1318 -1754 -1893 -1650 
CFO Margin -376 -166 -65 -117 -191 -278 
Cumulated Margin -376 -542 -607 -724 -915 -1192 
CF1 Margin -376 -287 -205 -406 -394 -278 
Cumulated Margin -376 -663 -868 -1274 -1667 -1945 
11.2.3 Recommendations for trial 804 
The first production results for the hybrids are beginning to indicate a difference 
between the 2 deferred felling treatments P3 and P6. lt would be interesting to check 
whether that trend is going to continue. We therefore recommend keeping the last old 
palms for another year or two before felling. 
The leaf crowns were checked for Synechodes papuana attacks in July 2003. Attack 
trends should be monitored while the palms are not tao tall. ln particular, it would be 
advisable to repeat the inspection in July 2004 on the same palms (observation, on 8 
bunches starting from the one containing fist-sized nuts, of the number of nuts per 
bunch for each, including empty bunches of course). 
When the trial was visited during the mission, Synechodes papuana attacks were still 
as severe and from 3 to 1 O inflorescences per palm without nuts were frequently 
seen. 
ln addition, numerous germinated nuts left on the ground were also seen in the trial 
plots. lt would be best not to space harvests tao far apart, to avoid production lasses. 
ln the absence of recent leaf analysis results, we recommend applying 2 kg of 
NaCl/palm, i.e. a requirement of 1 400 kg of sodium chloride for this trial. 
CIRAD-DTST 
Unité bib l ioth~qw 
Lavalette 
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11.3 Cocoa-coconut trial 810 
This trial has 4 cocoa-coconut intercropping treatments (with hybrid coconut densities 
of 39 pal ms/ha (treatment A), 69 pal ms/ha (treatment B), 104 pal ms/ha (treatment C) 
and 125 palms/ha (treatment D) compared to a cocoa contrai planted as a 
monoculture (treatment T). The cocoa trees (a mixture of hybrid clones) are planted 
at a density of 625 trees/ha in all the treatments. The coconut hybrids were planted in 
1996 (replicates 1 to 4) and 1997 (replicates 5 and 6); cocoa tree planting was 
staggered, in May 1998 (replicates 1 and 2), December 1998 (replicates 3 and 4) and 
September 1999 (replicates 5 and 6). 
Temporary shade plants (Musa spp. and G/yricidia sepium) were gradually removed 
in all the treatments. 
The coconut palms planted in 1996 started bearing in 2000. The cocoa trees planted 
in May 1998 started bearing in 2000. 
11.3.1 Results 
Coconut palm yields 
The first 3 years of coconut yields (2001 to 2003) have been statistically analysed 
(see annex 2). 
The average number of nuts harvested per palm for all the treatments was 44.7 in 
2001. lt declined in 2002 with 36.4 nuts/palm, but rose considerably in 2003 with 73.3 
nuts/palm. 
For copra/nut, the average quantity was 214g in 2001, 211 g in 2002 and 207g in 
2003. 
Copra/palm/year, which was fairly average in 2001 (9.2kg) and 2002 (7.8kg) 
increased substantially in 2003 with 15.1 kg. 
The results do not reveal any significant difference between the treatments. 
No density effect can be seen yet for cocon ut yields (table 14 ). 
Table 14: Number of nuts/palm/year and copra/nut depending on the treatments . 
Treatment NN/palm C/N (g) NN/palm C/N (g) NN/palm C/N (g) 
2001 2001 2002 2002 2003 2003 
A 44.7 220 36.2 209 78.9 214 
B 47.2 209 38.7 215 76.1 206 
c 46.5 210 30.2 212 61.5 207 
D 40.4 217 40.6 208 76.6 201 
ln 2003, it can be seen that copra/nut had a tendency to decrease with the increase 
in density, but it was not significant; it will be interesting in 2004 to see whether this 
tendency is confirmed. 
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Table 15: Copra/palm/year and copra/ha depending on the treatments (in kg). 
Treatment C/palm (kg) C/ha (kg) C/palm (kg) C/ha (kg) C/palm (kg) C/ha (kg) 
A 
B 
c 
D 
2001 2001 2002 2002 2003 2003 
9.9 386 7.8 304 16.9 659 
9.5 655 8.3 573 15.6 1076 
9.7 1009 6.5 676 12.7 1321 
8.6 1075 8.4 1050 15.3 1912 
A substantial difference in yields can also be seen depending on the stand structure 
considered , tripling between treatment A and D. 
A very strong correlation is found between planting density and average copra yields 
per ha in the first 3 years (figure 1 ). This indicates that in the range of densities 
observed in this trial , there is no competition between trees and palms. 
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Figure 1: Correlation between palm density and copra/ha over the 2001-2003 period 
Results of leaf analyses carried out in May 2003 
Leaf contents for the main minerai nutrients are shown in table 16. 
Table 16: Leaf contents of the rank 14 fronds sampled in May 2003 (as a % of dry 
matter for N, P, K, Ca and Mg) 
Ba nana Glyricidia A B c D 
N 1.88 1.96 1.95 1.89 1.92 1.92 
p 0.155 0 .155 0.157 0 .153 0 .157 0 .153 
K 1.038 0.926 1.065 0.937 0.995 0.931 
Ca 0.347 0.371 0.363 0.365 0.356 0.353 
Mq 0.219 0.236 0.204 0.236 0.231 0.241 
Cl 0.082 b 0.152 a 0.166 a 0.118 b 0.104 b 0.080 b 
B (ppm) 10.6 10.6 10.8 10.3 10.6 10.6 
With an average nitrogen content of 1.92, nitrogen nutrition is sub-optimum (91 % of 
optimum). No significant difference was found between the density treatments . The 
average N content of the palms planted with glyricidia (temporary cocoa tree shade) 
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was higher than that of the palms with banana, at 1.96 and 1.88 respectively, but 
without reaching the significance limit. This result seems fairly logical in the 
hypothesis that the tree legume played its nitrogen assimilator raie. 
With 0.155% of DM, the average P content is excellent and well over the commonly 
accepted critical level (0.135). 
The average K content of 0.98% is much better than that found in 2000, which was 
very low (0.725%). The average K content of the coconut palms that were planted 
with banana when young proves to be much better than that of the palms planted 
with Glyricidia, at 1.04 and 0.93 respectively, without reaching the significance limit 
here either. lt can be postulated that the banana plants, which were gradually felled 
from 2001 onwards and whose biomass was left on site, led to the recycling of 
nutrients which became available for the coconut pal ms. 
The average calcium (0 .36), magnesium (0.23) and baron (10.6 ppm) contents are 
perfectly satisfactory. 
The only significant difference found is for chlorine. The average content in the trial 
plot is very low (0.117%). However, minerai nutrition trial 801 has demonstrated that 
under PNG conditions without a water deficit, Cl levels can be low without that 
jeopardizi ng production . 
lt is difficult to explain the significant differences seen between treatments and linked 
to the type of temporary shading. These results need to be confirmed by further leaf 
analyses, but it is interesting to see a strong correlation between leaf Cl content and 
the density, as indicated by the graph in figure 2. 
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Figure 2: Cl content and coconut palm density 
Cocoa tree production 
The statistical analyses carried out over the 2001 to 2003 seasons are shown in 
tables 17, 18 and 19. 
Average pod production per tree per year for the whole of the trial fell from 12.4 in 
2001 to 6.6 in 2002 and rose to 8.3 in 2003. 
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As can be seen in table 17, there are significant differences between treatments, with 
A, B and T standing out from C and even more so from D. A worsening of the 
decline in cocoa yields can clearly be seen in 2003 in treatment D, with a change in 
the classification of treatments, as the contrai without shade, T, is better than A and 
B for the first time, though it is not significantly different. 
Table 17: Number of pods/tree/year 
Treatment A B c D T 
2001 15.3 a 14.6 ab 9.5 be 8.4 c 14.3 ab 
2002 8.0 a 7.3 a 6.2 ab 4.3 b 7.2 a 
2003 10.7 ab 9.0 ab 6.8 be 3.3 c 11.9 a 
The average dry bean weight per pod increased from 35.4 g in 2001 to 46.5 g in 
2002 and tell to 43.4 gin 2003. 
A significant difference between treatments for th is variable appeared for the fi rst 
time in 2003 (table 18). Here again , treatment D shows a significantly lower dry bean 
weight than in treatments A, B and C. 
Table 18: Dry bean weight per pod (g) 
Treatment A B c D T 
2001 37.4 36.7 33.4 34.6 35.0 
2002 45.9 43.5 53.3 44.3 45.7 
2003 44.4 ab 45.7 a 44.3 ab 40.7 c 42.3 be 
Ali in ail , yields are low: 254 kg/ha in 2001 , 180 kg/ha in 2002, 225 kg/ha in 2003. 
There is a close correlation between the two variables : number of pods/tree and dry 
cocoa weight/ha ; there is virtually the same classification and the same thresholds 
(tables 17 and 19). 
Table 19: Dry cocoa weight per hectare (kg) 
Treatments A B c D T 
2001 330 a 291 ab 186 b 175 b 291 ab 
2002 224 a 200 a 162 ab 117 b 199 a 
2003 298 ab 248 ab 184 be 83 c 312 a 
Despite low average yields, 2003 confirms the classification already established in 
2003 between the T, A, B group on the one hand (low coconut density) and the C, D 
group on the other hand (cocon ut density > 1 OO pal ms/ha). lncreasing the cocon ut 
palm density therefore does indeed have a depressive effect on cocoa yields. 
This result is confirmed in figure 3, with a coefficient of correlation, R, of around 0.9: 
there is therefore indeed a strong negative relation between dry cocoa yields and an 
increase in coconut palm density. 
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Figure 3: Correlation between coconut density and cocoa yield (mean of years 2001 
to 2003) 
lt is difficult to attribute this low production to a particular factor. Might it be linked to a 
drop in fertility due to the absence of minerai nutrition (the coconut LA results do not 
seem to indicate that), to insect attacks, to Phytophthora, to the crop management 
sequence used? The optimum soil and climatic conditions in PNG enable highly 
substantial vegetative growth, which might take place to the detriment of fruit 
production . 
The cocoa trees were severely pruned at the beginning of 2004 throughout the trial 
and it will be interesting to see whether this practice will have a positive effect on 
yield in 2004. 
Photos 1 and 2: Cocoa tree pruning in trial 810 and vegetative development of 6-year-old 
trees 
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11.3.2 Economie results in trial 810 
The economic analyses take into account the temporary shade factor, as in certain 
blacks use is made of the perennial crop immature period by planting banana (blacks 
1, 4 and 6). 
Tables 20 (physical quantities)and 21 (calculation of the margin) give an example of 
a technical/economic result that can be obtained with Olympe for one of the cropping 
systems tested in trial 81 Oin the first 7 years. 
Table 20: Physical quantities for the Banana temporary shade treatment - Coconut density A 
1996 1997 1998 1999 2000 2001 
Products Coconut Dry copra t 0.080 0.360 
Coco a Dry cocoa t 0.200 0.310 
Fruits Ba nana Bunch 0 0 264 480 76 0 
Charges Planting material Coconut seedlings Unit 0 39 0 0 0 0 
Cocoa budded clones Unit 0 0 210 430 0 0 
Man power Cocoa lining Md 48 0 15 2 0 0 
Drainage, roads Md 36 43 23 24 5 0 
Manual clearing Md 18 0 0 0 0 0 
Coconut planting Md 0 4 0 0 0 0 
Herbicide treatment Md 6 4 1 2 5 2 
LCC establishment Md 0 0 0 0 0 0 
Banana planting Md 0 27 0 0 0 0 
Banana circle weeding Md 0 10 16 4 0 0 
Manual circle weeding Md 0 6 2 2 0 0 
lnterrow upkeep Md 0 9 5 8 22 19 
Banana sucker removal Md 0 0 4 1 0 0 
Cocoa planting Md 0 0 9 11 0 0 
Cocoa strip slashing Md 0 0 6 17 1 0 
Cocoa pruning Md 0 0 0 0 9 23 
Banana harvest Md 0 0 8 14 2 0 
Cocoa harvest Md 0 0 0 0 14 22 
Harv.dehusk.drying copra Md 0 0 0 0 0 9 
Mechanical traction Mechanical windrowing D8 Ha 1 0 0 0 0 0 
Rotary slasher T-hour 0.6 0 0 0 0 0 
Chemicals Glyphosate 1 4 3 0 0 0 0 
Gramoxone 1 0 0 1 2 5 2 
Ali the data shown in table 20, notably the manpower data, correspond to the actual 
work times recorded daily, apart from those that correspond to harvesting, and to 
copra and cocoa processing. 
For copra harvesting/drying, we took into account the norm of 25 man-days per ton of 
copra, and for cocoa harvesting/fermentation/drying a norm of 70 man-days per ton 
of dry cocoa. 
The records of time spent working on these two tasks were judged to be 
overestimated (150 to 230 man-days per ton of cocoa and 40 to 60 man-days per ton 
of copra depending on the years). ln fact, individual counting and recording of yields 
tree per tree or palm per palm, and weighing plot by plot, which are very 
time-consuming activities, were taken into account for harvesting. 
A norm of 50 man-days is generally accepted for cocoa harvesting-processing, but in 
PNG, given the low yield and low tree density in the field, the standard has been 
raised to 70 man-days. Moreover, with Olympe it would be possible to carry out other 
simulations, notably by varying this factor. 
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Table 21: Economie results. Temporary banana shade - Coconut density A 
Results expressed in Kinas/ha 1996 1997 1998 1999 2000 2001 
Products Coconut Dry copra 0 0 0 0 64 195 
Coco a Dry cocoa beans 0 0 0 0 341 537 
Fruits Ban ana 0 0 792 1440 228 0 
Total Products 0 0 792 1440 633 733 
Charges Planting material Coconut seedling 0 59 0 0 0 0 
Cocoa budded clone 0 0 168 344 0 0 
Total 0 59 168 344 0 0 
Man power Cocoa lining 225 0 71 11 0 0 
Drainage, roads 168 203 108 129 37 0 
Manual clearing 82 0 0 0 0 0 
Coconut planting 0 19 0 0 0 0 
Herbicide treatment 28 16 7 12 33 16 
LCC establishment 2 0 0 0 0 0 
Banana planting 0 124 0 0 0 0 
Banana circle weeding 0 44 74 19 0 0 
Manual circle weeding 0 26 7 13 0 0 
lnterrow upkeep 0 41 25 43 151 135 
Banana sucker 0 0 20 3 0 0 
removal infill 
Cocoa planting 0 0 43 58 0 0 
Cocoa strip slashing 0 0 27 90 9 0 
Cocoa pruning 0 0 0 0 62 162 
Banana harvest 0 0 37 78 16 0 
Cocoa harvest 0 0 0 0 97 157 
Harv . dehusk. drying 0 0 0 0 0 64 
Total 504 473 420 456 404 534 
Mechanical Total 302 0 0 0 0 0 
traction 
Chemicals Total 66 39 14 22 47 23 
Total Charges 872 571 602 822 451 557 
MARGIN -872 -571 190 618 182 176 
CUMULATED -872 -1443 -1253 -635 -454 -278 
BALANCE 
The example shown indicates in more detail the product and charge items, along with 
a calculation of the margin and cumulated balance from the start of the trial in 1996 
up to 2002. 
Apart from the harvest-related items, it can be seen that charges for plot upkeep and 
cocoa tree pruning seem to have been excessive since 2000. lt ought to be possible 
to reduce these items to improve the margin. 
Table 22 sums up and compares the results (margin and cumulated balance) for all 
the farming systems over the same period (1996-2002). 
The treatments take into account temporary shade (B for banana and G for 
Glyricidia) and the coconut planting density (A, B, C and D). The last treatment, T, is 
the cocoa monoculture with temporary G/yricidia shade. 
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Table 22: Comparison of margins and cumulated balances for the different 
treatments over the period 1996-2002 in trial 81 O. 
Treatment 1996 1997 1998 1999 2000 2001 2002 
BA MARGIN -872 -571 190 618 182 176 58 
CUMULA TED BALANCE -872 -1443 -1253 -635 -454 -278 -220 
BB MARGIN -872 -651 172 608 253 450 150 
CUMULA TED BALANCE -872 -1523 -1351 -742 -489 -39 111 
BC MARGIN -872 -743 159 596 279 333 -7 
CUMULA TED BALANCE -872 -1615 -1456 -860 -581 -248 -256 
BD MARGIN -872 -799 152 589 210 280 -93 
CUMULA TED BALANCE -872 -1671 -1519 -930 -719 -440 -533 
GA MARGIN -872 -513 -504 -808 -91 229 -33 
CUMULATED BALANCE -872 -1385 -1889 -2697 -2789 -2560 -2593 
GB MARGIN -872 -592 -522 -818 -20 55 -136 
CUMULA TED BALANCE -872 -1465 -1987 -2805 -2825 -2769 -2905 
GC MARGIN -872 -685 -535 -830 6 176 -92 
CUMULA TED BALANCE -872 -1557 -2092 -2922 -2916 -2740 -2832 
GD MARGIN -872 -741 -542 -837 -63 249 -55 
CUMULA TED BALANCE -872 -1613 -2155 -2992 -3055 -2805 -2860 
T MARGIN -872 -410 -497 -795 -204 16 -83 
CUMULA TED BALANCE -872 -1282 -1779 -2574 -2778 -2762 -2845 
An analysis of the results shows, as might have been expected, that farming systems 
with temporary banana shade gave positive margins from 1998 onwards, through 
banana sales on the market, whilst it took until 2001 for the other treatments, which 
did not benefit from any product during the immature phase. 
After 7 years, system BB appeared to be the most worthwhile with a positive 
cumulated balance, whilst all the other systems were still negative. 
The margins found in 2002 were lower than those recorded in 2001, and some are 
negative moreover, whereas they were all positive in 2001. This can be explained by 
low cocoa and copra yields. 
The highest funding requirements correspond to cropping systems GC and GD, 
which reach 3000 Kinas/ha spread over 5 years, whereas they are around 1400 
to1600 Kinas/ha over 2 years for the cropping systems with banana. 
lt has not been possible to recap the data for 2003 (the work times were not 
available), but the improvement in cocoa yields (apart from treatment D) and copra 
yields should herald a substantial rise in margins for 2003. 
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11.3.3 Recommendations 
Mr Waike Wasange is monitoring cocoa production and Mr Kurengen Sik coconut 
production. 
lndividual yield data for the cocoa trees were not recorded on CDMv3 S10 as had 
been done up to 2002. 
Cocoa tree yields in 2003 were recorded by elementary plot and entered on 
computer under Excel. 
lt would be advisable for Waike to have CDMv 3 software on his computer, so that he 
can continue inputting individual cocoa tree yields. 
During the mission, an attempt was made to install this software, but an error 
message "setup initialization error - installation of this product requires system 
administrator privileges" came up during installation. On returning to Montpellier, 1 
consulted the software designer (F. Bonnot) and it appears that the problem can be 
overcome if an IT technician installs it, but F. Bonnot did confirm that this software is 
compatible with Windows XP. 
The merits of using CDM would be that finer analyses of cocoa production could be 
carried out and, in particular, it would be possible to take into account the type of 
planting material, each tree being identified by clone type. 
Vascular Streak Disease problems are appearing on the cocoa trees in this trial. lt is 
important to carry out an inspection at the beginning of each season, recording dead 
trees and updating the tree file on CDMv3/1 O. 
On a visit to the plot during the mission, numerous germinated coconuts were found 
at the foot of the palms, which can be explained by the difficulty in bringing harvests 
out from the plot. As in trial 801, access tracks can be created between replicates 1-2 
and 3-4 and between replicates 3-4 and 5-6. lt would merely be necessary to remove 
a border row of cocoa trees. 
Easier access to the plots, and therefore faster removal of yields (cocoa and copra), 
should also improve plot monitoring and limit thefts. 
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11.4: Trial 812 I Coconut multiple cropping with vanilla, abiu, pepper, 
kava/cocoa 
11.4.1 Aims of trial 812 
The purpose of this trial is an agronomie assessment of intercropping coconut palms 
planted at different densities with other species, and ta measure the economic 
viability of such combinations. 
The experimental design is a split plot with 4 main density treatments : 
1. 16 x 16m spacing, density of 39 pal ms/ha - Plot with 3 rows of 3 pal ms 
2. 12 x 12m spacing, density of 69 palms/ha - Plot with 4 rows of 4 pal ms 
3. 12 x 8m spacing, density of 104 pal ms/ha - Plot with 4 rows of 6 pal ms 
4. 9.6 x 8m spacing, density of 130 palms/ha - Plot with 5 rows of 6 palms 
The sub-plots consider the following 4 species: 
A: Vanilla with a 2 x 2m spacing and a density of 2 500 plants/ha 
B: Pepper with a 2 x 2m spacing and a density of 2 500 plants/ha 
C: Kava with a 2 x 2m spacing and a density of 2 500 plants/ha 
D: Abiu with a 4 x 4m spacing and a density of 625 trees/ha 
The trial has 4 replicates, 3 of which were planted at the end of 1998 and the last in 
2000. For treatment C, cocoa replaced kava in 2003. 
A visit ta the trial during the mission revealed that all the crops were well established , 
particularly vanilla , which has yet ta be affected by wilt attacks for the moment (major 
problem in black 811 ). 
Photos 3 and 4 of trial 812: Left: coconut-vanilla treatment 
Right: aerial view of the trial in June 2000 
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11.4.2 Methodological support for processing the data from trial 812 
Like 810, this trial fits in with the interesting subject of multiple-species plots; this 
research tapie has to be dealt with using an appropriate methodology. 
Given the small number of coconut palms per sub-plot, it is not possible to study the 
effect of each intercrop on coconut. However, it is possible to measure the effect of 
the coconut planting density on each intercrop, by observing a representative sample 
of each according to their position in relation to the coconut palm. 
lt is to that end that methodological work was launched with Sarah Aloysius, who is in 
charge of this trial , using CDM software. To do this, we started inputting the trial 
design under the software, as shown in the copy of the screen below, to facilitate 
data recording. 
• Map (Stewa1l research station trial B12 - Field VAN - Campaign 2003) 1!10013 
Ready r NU!w( 
Fig 4: Map entered under CDM with vanilla plant and coconut palm positions 
The position of the vanilla plants is shown in figure 4, above, where each colour 
corresponds to an elementary plot and the crosses indicate dead vanilla plants. 
Coconut palms taking the place of a vanilla plant appear, but they are entered via 
another field. 
ln the example shown, only 2 of the 4 replicates have been completely inputted. 
Data inputting was arranged via the "palm data - inflorescence morphology" window. 
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11.4.3 Recommendations 
Sarah needs to be able to continue inputting the trial under CDM, complete the 
vanilla file, and create abiu, pepper, kava and cocoa files. With these files, it should 
be easier to input and analyse data gathered in the field. 
There were plans to proceed with leaf analyses in 2003 on coconut palms that were 
to serve as fertility indicators. Leaf samples taken in 64 plots of this trial were brought 
to CIRAD by K. Sik at the time of his training course in June 2003. They are being 
stored in Montpellier and the analysis laboratory should be able to analyse them if 
sources of funding are confirmed. lt will then be possible to carry out a statistical 
analysis of leaf minerai nutrient contents depending on the density treatments and 
type of intercropping. 
11.5 Serious phytosanitary problem on vanilla in block 811 
A visit to plot 811 revealed a serious phytosanitary problem on vanilla, as can be 
seen from the photos. Approximately 80% of the vines are affected by this problem. 
A sample was brought back to Montpellier, but it proved impossible to culture 
extracts and even more so to isolate the pathogen. 
According to the plant pathologists consulted (O. Bieysse and H. de Franqueville), it 
is probably a Fusarium wilt problem. 
To reduce the spread of the disease, we highly recommend: 
Stopping planting material distribution. Cuttings may appear healthy, but they are 
doubtless contaminated and can rapidly disseminate the disease, 
Carry out sanitation cleaning in the plot as a matter of urgency; this consists in 
cutting all diseased parts of the vine and burning them on site, 
Pulling up the most severely affected plants and burning them. 
Photos 5 and 6: Disease symptoms 
(Fusarium wilt?) seen in block 811 - SRS 
March 2004 
34 
Ill Participatory research on coconut-based farming systems 
111.1 Programme objectives 
ln connection with the poverty alleviation programme coordinated by the COGENT 
network, a pioneering project is setting out to disseminate in Madang province the 
navel farming systems technology developed by CCI: improved coconut and cocoa 
planting material, high added value crops such as cocoa, vanilla, combined with 
small-scale animal farming (chickens, rabbits) in a network of farmers whose incarne 
level does not exceed $350/year. 
The main aims of this programme are to study the adoption and use of this 
technology, monitor its impact on the living conditions of the farmers and assess the 
viability and sustainability of the systems. They aim to diversify and increase farm 
productivity and thereby improve farmer incarnes. 
The experimental design is spread over 3 districts in Madang province: Transgogol , 
Murukanam and KarKar, and involves 12 farms per district. lt is planned to extend 
this programme, with a target of 300 farmers per district. 
Thus, each farm sets up plots comparing coconut hybrids (MRDxRL T, PBDxRL T) 
with the Local Tall planted at low density (69 palms/ha) intercropped with cocoa 
(SG2, local hybrid clones and international clones) or vanilla. 
111.2 Field visits 
The Gonoa community nursery and two smallholder projects were visited during the 
mission in the Transgogol region. 
This programme seems to be getting results and the farmers taking part in it seem to 
be taking the project on board well, by undertaking community work to rear seedlings 
(coconut and cocoa) and to obtain vanilla planting material. 
The coconut palms present in the nursery showed severe signs of Helminthosporium 
leaf spot, and it would be advisable to improve phytosanitary checks on the plants, 
with regular fungicide treatments. 
Photos 7, 8 and 9: Gonoa nursery- Transgogol - Madang Province 
Left: farmers and CCI supervisor in front of the coconut nursery 
Centre: cocoa nursery 
Right: Helminthosp orium leaf spot symptoms on cocon ut seedlings 
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The first plot visited, belonging to Mr Bagis Loko, was set up after secondary forest 
clearance. The coconut palms, planted in 2002, display good development 
encouraged by intercropping with food crops (groundnut, cabbage, taro, tobacco). 
Cocoa trees have just been planted. 
This farmer works alone with his wife and five children (2 at school and 3 infants). He 
acknowledges having problems coping with the work load generated by upkeep in 
the new project plot, particularly weeding the mossong grass and cow grass which is 
rapidly invading the plot. 
ln discussions with the CCI agronomists in charge of monitoring and data collection, 
it appeared important to be able to complete data gathering with data on this work. 
On smallholdings, most cultural practices are manual and, depending on the work 
invested, the agronomie and economic results will be different. lt is therefore an 
essential element to take into account. 
The size of the family, the size of the garden, combined with perennial crops or not, 
are also important factors for assessing the farming system of each project. 
The second plot visited belonged to Mr Aloa, who is a part-time farmer who is also a 
local leader of this participatory programme; his work schedule does not enable him 
to devote very much time to upkeep in his plot, which appeared to be invaded by 
weeds. 
Photos 10 and 11 : Plots belonging to farmers taking part in the 
COGENT project 
Left: Intercrops under young pal.ms on Mr Bagis Loko's farm 
These two examples clearly show the variability of situations encountered and it is 
certain that contrasting results will be obtained depending on the cases. 
111.2 Low coconut productivity in the Transgogol region 
According to Sarah Aloysius, farmers living in the Transgogol region complain about 
the low productivity of their palms, which give yields of 2 to 5 nuts/bunch. 
This zone, which is quite far from the coast, may be suffering from severe chlorine 
deficiencies, and minerai nutrition levels ought to be investigated in a sample of 
farmers' plots. 
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lt would then be possible to use the network of plots in the COGENT project to 
conduct this study and complete the sampling process with mature palms whose 
yields prove to be low. COGENT could be asked for financial support to caver any 
leaf analyses needed for this study. 
This study could be completed with a few nutrition tests on several smallholder plots 
in the COGENT network, applying NaCI to half of the plots. 
111.3 Recommendations 
As has been possible for on-station trials, greater advantage could be taken and 
better use made of this participatory research work by using Olympe software. This 
software does not just calculate a margin but is also a decision support tool for 
strategic guidance of farms. 
As Olympe is first and foremost a database, adopting the software would make it 
possible to store farm data in a standardized structure. Olympe uses systemic 
analysis, which makes it possible to define cropping systems, animal rearing systems 
and the farming system for each farm. Such modelling of agricultural systems and 
farms could make it possible to carry out relevant analyses and compare farms with 
each other. 
lt would be a good thing if a CCI agronomist could receive training in using this tool, 
so that it can be used in the field; a 3-week course at CIRAD could be envisaged 
From a more agronomie viewpoint, it would seem to be important to check the 
nutritional level of the coconut palms in the Transgogol region, with a view to 
eliminating the factors limiting coconut palm productivity in this zone, and test the 
effects of applying NaCI to young coconut palms. 
CONCLUSIONS AND PROSPECTS 
The mission provided an opportunity to assess the experimental design set up by the 
agronomy-farming system section at the Stewart station. This considerable research 
design is being used to develop a technical frame of reference on more complex 
cropping systems. lt is therefore essential to bring into play all possible resources ta 
continue activities and keep to the protocols (observations, treatments, analyses, 
data collection and inputting, etc.). 
Sorne new proposais are made for trial 801 which aim to compare total export of 
fruits without compensation with total export of fruits with KCI application or husk 
recycling in the field, and to measure the effects of such practices on yield and its 
sustainability. Trial 804 should be continued for another year or two to complete 
results on competition effects depending on the different time lapses before old 
coconut felling. The first results from trial 810, which is measuring the effect of 
coconut planting density in a cocoa-coconut intercropping system, are very promising 
and the trial should be continued for several more years. Trial 812, which is studying 
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other intercrops with coconut, could be used highly advantageously to reveal agro-
economic performance indicators in multiple-species plots. 
The recent move towards on-farm action-research offers a new field of research and 
investigation. For instance, setting up on-farm trials in Madang province should make 
it possible to test cropping systems designed on stations. Methodological tools are 
proposed , notably the use of Olympe software, for which a CCI agronomist ought to 
be trained. 
Mr W. Akus, Coconut Division Head, expressed his wish for CIRAD to continue its 
collaboration in the form of regular annual missions, along with training visits by 
national researchers to CIRAD, to provide support in analysing trial data and make 
recommendations for further work in the programme. 
Collaboration between CCI and CIRAD has led to their research efforts being 
disseminated in the form of joint publications. lt would be a good thing to continue 
along those lines, and future publications could focus on the initial results from the 
trials testing navel cropping systems on-station. 
There have been some very recent contacts between the Director of CCI and the 
French Ambassador in PNG (letter dated 24 April 2004 ). Mr T. Sitapai expressed his 
wish to re-establish good relations between CCI and CIRAD. He intended to work 
with the CCI Steering Committee (which was due to meet on 3 May last) towards a 
settlement of the debt still owed to CIRAD. 
The Director of the CIRAD Tree Crops Department was highly receptive to this new 
CCI position and saw a possibility of relaunching our collaboration on a sounder 
footing. If payment were to be made, consideration could then be given to tightening 
links and organizing training for CCI researchers at CIRAD in Montpellier, along with 
new appraisal missions by CIRAD researchers in support of CCI. 
Through the support provided by the French Embassy in PNG, scientific relations 
between the two organizations have been maintained up to now. However, 
budgetary restrictions have prevented the funding of further missions under 2004 
programming. A new proposai is to be submitted to the French Embassy next 
October under programming for 2005, in the hope of a return to favourable 
conditions. 
Aware of the merits of the research operations at the station, but also of the 
participatory research being conducted by CCI on multiple species cropping systems, 
and the challenge raised by these systems on smallholdings, the CIRAD Tree Crops 
Department would be prepared to work in jointly drawing up a CCl/CIRAD pluriannual 
joint research project on this subject. Such a project could be submitted to donors 
such as the EU or AusAid . 
ln the case of the EU, such a project could take shape by associating EU contacts in 
Europe, the EU delegation in PNG (which could be contacted by CCI), the CCI and 
CIRAD-CP consultancy and operations services, along with other European partners 
interested in being involved in the proposed project and, of course, CCI and CIRAD 
researchers, who could be the king-pin. 
Proposais could be drafted in the second half of 2004, through exchanges of mutual 
information between our two organizations. 
OoOo 
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Annexes 
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Annex 1: Use of husks as potassium fertilizer 
The quantity of husks left in the field, after husking 4-6 nuts at the foot of a palm 
(depending on the size of the nuts), amounts to around 1 kg of dry matter. 
One kg of husks (dry matter) can therefore return nutrients to the soil that are 
equivalent to applying 11 g of ammonium sulphate and 30 g of KCI. 
Based on observations in various agronomy trials, it is acknowledged that returning 
coconut husks and shells to the soil in a hybrid coconut plantation producing around 
90 nuts per palm per year is equivalent to applying 500 g of KCI per palm per year. 
A reminder is given in the following table of the average minerai nutrient ·content of the 
husks, shells and meat of coconut hybrids (the results are expressed as the percentage 
weight of dry matter). 
N 
Husks 0.24 
Shells 0.12 
Meat 1.26 
Average minerai nutrient contents of husks, shells and meat 
(as the % weight of dry matter) 
p K Ca Mg Na Cl 
0.015 1.476 0.065 0.053 0.153 1.177 
0.003 0.241 0.022 0.009 0.039 0.094 
0.206 0.737 0.022 0.122 0.034 0.188 
s 
0.018 
0.012 
0.095 
The following table gives the quantities of fertilizer (in g) obtained with 1 kg of dry product 
from husks, shells and meat taking the following references: 
Ammonium sulphate: 21 % N 
Single superphosphate: 18% P20s or 7 .9% P 
Potassium chloride: 60% K20 or 49.8% K 
Kieserite: 27% MgO or 16.2% Mg 
Fertilizer equivalent in kg for 1 kg of nut components (dry matter) 
Equivalent in g of fertilizer 
Nitrogen Phosphorus Potassium 
1kg of DM NH4 sulphate SSP KCI 
Husk 11.4 1.9 29.7 
Shell 5.7 0.4 4.8 
Meat 60.0 26.0 14.8 
Magnesium 
Kieserite 
3.27 
0.56 
7.50 
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lt should be remembered that husk ash is particularly rich in potassium, as showed 
by the results obtained in Mozambique (MADAL Group) 
The results in the following table give the average minerai nutrient contents of ash from 
coconut husks, coconut wood and various other types of wood taken from copra dryers at 
different MADAL plantations (the results are expressed in terms of dry matter weight). 
Analyses ofvarious ashes (Mozambique) 
Site Material N% P% Ko/o Ca% Mg% Cl% 
Micaune(1) Coconut wood 0.024 1.570 7.951 . 3.594 1.864 13.431 
Micaune (2) Various woods 0.016 2.330 6.669 25.200 4.403 2.897 
Mabala (3) Husks 0.036 1.093 28.393 2.372 2.181 10.818 
Gurai(4) Husks 0.001 0.748 35.590 1.578 3.475 17.703 
The next table gives the quantities of fertilizer (in kg) obtained with one kg of ash, 
taking the following references: 
Ammonium sulphate: 21 % N. 
Single superphosphate: 18% P20s or 7.9% P. 
Potassium chloride: 60% K20 or 49.8% K. 
Kieserite: 27% MgO or 16.2% Mg. 
Fertilizer equivalent in kg for one kg of ash 
Equivalent in kg of fertilizers 
kg of ash 
Ammonium SSP KCI 
sulphate 
Coconut wood 0.001 0.198 0.160 
Various woods 0.001 0.295 0.134 
Husks 
(mean 3 and 4) 0.001 0.117 0.642 
Kieserite 
0.115 
0.271 
0.175 
S% 
0.771 
1.515 
0.488 
0.569 
One kg of husk ash amounts to applying the equivalent of 117 g of SSP, 640 g 
of KCI and 175 g of Kieserite. The equivalent in nitrogen fertilizer is 
insubstantial 
Husk ash could be recovered and used to fertilize coconut palms /ocated near 
dwellings. 
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Annex 2: Statistical processing of the different trials 
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BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCCOlN ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:NN/A pour les annees: 2002 
TRAITEMENTS MOYENNES GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5 % ) 
1 . CLO 
4 . CL3 
3. CL2 
2 . CLl 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
BLOC 11 
56.8750 
58.4250 
60.5250 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
66 . 858 100.00 
63.125 94.42 
58.517 87.52 
55.925 83.65 
BLOC 2 
BLOC 7 
BLOC 12 
61.1063 
71.2000 
56.7750 
66.5750 
C .V.: 
D . D . L. 
47 
11 
3 
33 
1 2 
BLOC 3 
BLOC 8 
14.35 
72 . 6250 
47.2250 
ANALYSE DE VARIANCE 
BLOC 4 
BLOC 9 
72.6500 
53.4750 
SOMME DES CARRES CARRE MOYEN F CALCULE 
6615.088792 
3229.161162 293 . 5601 
848.557350 282.8525 
2537 . 370280 76 . 8900 
3.82 ** 
3 . 68 * 
BLOC 5 
BLOC 10 
65.5500 
51.3750 
PROBABILITE DE F 
0.001 
0.022 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCCOlN ************** *********** 05-04-2004 
MOYENNE DE LA VARIABLE : C/N pour les annees: 2002 
TRAITEMENTS MOYENNES GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5% ) 
3. CL2 
4. CL3 
1 . CLO 
2. CLl 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
BLOC 11 
235.2500 
221.5000 
240.0000 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
236.083 105.20 
235 . 417 104 . 90 
224.417 100.00 
224 . 333 99.96 
BLOC 2 
BLOC 7 
BLOC 1 2 
230.0625 
234.2500 
218.2500 
241 . 7500 
C .V.: 
D . D.L . 
47 
11 
3 
33 
1 2 
BLOC 3 
BLOC 8 
4.26 
231. 7500 
222.5000 
ANALYSE DE VARIANCE 
BLOC 4 
BLOC 9 
226.5000 
227.7500 
SOMME DES CARRES CARRE MOYEN F CALCULE 
7018 . 812500 
2291. 562500 
1555 . 395833 
3171.854167 
208.3239 
518 . 4653 
96.1168 
2 .17 * 
5.39 ** 
BLOC 5 
BLOC 10 
229 . 7500 
231.5000 
PROBABILITE DE F 
0.043 
0.004 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCCOlN ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:C/A pour les annees: 2002 
TRAITEMENTS MOYENNES GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5% ) 
1. CLO 
4. CL3 
3. CL2 
2 . CLl 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
BLOC 11 
13.4175 
12.9325 
14.5025 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
15.057 100.00 
14.901 98.97 
13. 842 91. 94 
12.508 83.08 
BLOC 2 
BLOC 7 
BLOC 12 
14.0771 
16. 7150 
12.3350 
16.0850 
C.V.: 
D.D . L. 
47 
11 
3 
33 
1 2 
BLOC 3 
BLOC S 
15.10 
16.9675 
10.4775 
BLOC 4 
BLOC 9 
16.4800 
12.1500 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN F CALCULE 
407.708189 
208.730743 18.9755 4.20 ** 
49.849845 16.6166 3. 68 * 
149.127602 4.5190 
BLOC 5 
BLOC 10 
14.9475 
11.9150 
PROBABILITE DE F 
0.001 
0.022 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCCOlN ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:NN/A 
TRAITEMENTS 
1. CLO 
2 . CLl 
3 . CL2 
4 . CL3 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
BLOC 11 
94.3750 
88.0000 
87.9250 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
88.517 100 . 00 
76.567 86.50 
87.233 98.55 
90 . 208 101.91 
BLOC 2 
BLOC 7 
BLOC 12 
85.6312 
93.2500 
83.1750 
73.3000 
C.V.: 
D.D . L . 
47 
11 
3 
33 
pour les annees: 2003 
BLOC 3 
BLOC 8 
17 . 85 
76.9500 
84.0000 
ANALYSE DE VARIANCE 
BLOC 4 
BLOC 9 
83.4000 
93.8750 
SOMME DES CARRES CARRE MOYEN F CALCULE 
11075.502524 
2000.995494 
1368.103982 
7706.403047 
181.9087 
456.0347 
233.5274 
0 . 78 
1. 95 
BLOC 5 
BLOC 10 
79.9750 
89.3500 
PROBABILITE DE F 
0.658 
0.140 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCCOlN ************************* 
MOYENNE DE LA VARIABLE:C/N pour les annees: 2003 
TRAITEMENTS 
1. CLO 
2. CLl 
3. CL2 
4. CL3 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
BLOC 11 
224.7500 
213.7500 
211.2500 
MOYENNE GENERALE : 
MOYENNES 
216.917 100.00 
218.500 100.73 
214.167 98.73 
218.833 100.88 
BLOC 2 
BLOC 7 
BLOC 12 
217.1042 
213.5000 
215.2500 
221.7500 
C.V.: 
BLOC 3 
BLOC 8 
6.63 
222.2500 
216.2500 
ANALYSE DE VARIANCE 
BLOC 4 
BLOC 9 
05-04-2004 
212.2500 
215.2500 
SOURCE DE VARIATION D.D.L. SOMME DES CARRES CARRE MOYEN F CALCULE 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
47 
11 
3 
33 
8010. 479167 
1011.229167 91.9299 
163.229167 54.4097 
6836.020833 207.1521 
0.44 
0.26 
BLOC 5 
BLOC 10 
214.7500 
224.2500 
PROBABILITE DE F 
0. 924 
0.852 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCCOlN ************************* 
MOYENNE DE LA VARIABLE:C/A pour les annees: 2003 
TRAITEMENTS 
1. CLO 
2. CLl 
3. CL2 
4. CL3 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
BLOC 11 
21.2850 
18.7950 
18.5475 
MOYENNE GENERALE: 
MOYENNES 
19.197 100.00 
16.711 87.05 
18.673 97.27 
19.740 102.83 
BLOC 2 
BLOC 7 
BLOC 12 
18.5802 
19.7075 
17.8875 
16.3025 
C.V.: 
BLOC 3 
BLOC 8 
19.07 
17.0150 
18.2375 
ANALYSE DE VARIANCE 
BLOC 4 
BLOC 9 
05-04-2004 
17.6150 
20.3350 
SOURCE DE VARIATION D.D.L. SOMME DES CARRES CARRE MOYEN F CALCULE 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
47 
11 
3 
33 
577.478482 
100.408908 9.1281 
62.740484 20.9135 
414.329089 12.5554 
0.73 
1. 67 
BLOC 5 
BLOC 10 
17.1650 
20.0700 
PROBABILITE DE F 
0.705 
0.193 
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Prob . 
de F 
FO Fl 
PN-CC-04 J 
3 - 1 
Prob . 
de F 
!-----------------------------------------------------------------------------------------------------------------------! 
NN / A 
NN/A 
NN/A 
01 
02 
03 
17 a 
51 
47 
11 ab 
35 
37 
0 b 
42 
32 
. 039 
. 109 
. 144 
0 b 
39 b 
35 b 
16 a 
47 a 
42 a 
. 001 
. 009 
. 023 
!-----------------------------------------------------------------------------------------------------------------------! 
C/N 02 227 224 213 . 219 215 b 227 a .036 ! C/N 03 225 219 222 . 844 220 223 . 463 
!-----------------------------------------------------------------------------------------------------------------------! 
! C/A 02 11.7 7 . 9 9 . 1 . 131 8 . 4 b 10.7 a . 002 
! C/ A 03 10 . 5 8 . 1 7 . 2 .207 7 . 6 b 9 . 6 a . 011 
' !-----------------------------------------------------------------------------------------------------------------------! 
PND sans eau 
01 715 742 778 . 445 700 b 789 a .035 
* ******** ****************EXPERIENCE: PNCC04J ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:NN/A 
TRAITEMENTS PRINCIPAUX 
1 . PO 
2 . P3 
3 . P6 
SUBDIVISIONS 
2 . Fl 
1 . FO 
MOYENNES REPETITIONS 
MOYENNES 
51 . 460 100.00 
35.230 68.46 
41 . 690 81.01 
MOYENNES 
46.693 120 . 05 
38 . 893 100 . 00 
pour les annees: 2002 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5 % ) 
1 2 
REPETITION 1 
REPETITION 5 
42 . 4167 
46 . 2000 
REPETITION 2 45 . 9667 REPETITION 3 42 . 9333 REPETITION 4 36.4500 
MOYENNE GENERALE : 42 . 7933 
TABLEAUX CROISES 
PO P3 
FO 
Fl 
46 . 720 
56 . 200 
100 . 00 32.020 
100 . 00 38 . 440 
SOURCE DE VARIATION 
TOTALE 
PARCELLES PRINCIPALES 
REPETITIONS 
TRAITEMENTS 
ERREUR A 
PARCELLES SUBDIVISEES 
SUBDIVISION 
TRAITEMENTS*SUBDIVISIONS 
ERREUR B 
C.V . (PARCELLES SUBDIVISEES) : 
P6 
68. 54 37. 940 
68 . 40 45 . 440 
81 . 21 
80 . 85 
= ANALYSE DE VARIANCE 
------------------
16.09 
D . D. L . SOMME DES CARRES CARRE MOYEN 
29 4543 . 618821 
14 3506 . 578768 
4 372 . 448680 93 . 1122 
2 1335 . 324723 667 . 6624 
8 1798 . 805365 224 . 8507 
15 1037 . 040053 
1 456.300000 0 . 0000 
2 12.042016 6.0210 
12 568 . 698037 47.3915 
F CALCULE PROBABILITE DE F 
0 . 41 0.794 
2.97 0 . 109 
9 . 63 ** 0 . 009 
0 . 13 0 . 882 
*************************EXPERIENCE : PNCC04J ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:C/N 
TRAITEMENTS PRINCIPAUX 
1. PO 
2. P3 
3 . P6 
SUBDIVISIONS 
2. Fl 
1. FO 
MOYENNES REPETITIONS 
MOYENNES 
226.600 100.00 
224.100 98.90 
213.200 94.09 
MOYENNES 
227.267 105.54 
215 . 333 100 . 00 
pour les annees: 2002 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5% ) 
1 2 
REPETITION 1 
REPETITION 5 
216.5000 
217 . 1667 
REPETITION 2 231 . 0000 REPETITION 3 223 . 0000 REPETITION 4 218 . 8333 
MOYENNE GENERALE: 221 . 3000 
TABLEAUX CROISES 
PO P3 
FO 
Fl 
219.200 
234 . 000 
100.00 218.400 
100 . 00 229.800 
SOURCE DE VARIATION 
TOTALE 
PARCELLES PRINCIPALES 
REPETITIONS 
TRAITEMENTS 
ERREUR A 
PARCELLES SUBDIVISEES 
SUBDIVISION 
TRAITEMENTS*SUBDIVISIONS 
ERREUR B 
C.V. (PARCELLES SUBDIVISEES) : 
P6 
99.64 208.400 
98 .21 218.000 
95.07 
93 .16 
= = ANALYSE DE VARIANCE 
------------------
6 . 26 
D . D. L . SOMME DES CARRES CARRE MOYEN 
29 7478 . 300000 
14 4070 . 800000 
4 859.133333 214.7833 
2 1015 . 400000 507 . 7000 
8 2196.266667 274 . 5333 
15 3407 . 500000 
1 1068.033333 0 . 0000 
2 34 . 866667 17 . 4333 
12 2304.600000 192 . 0500 
F CALCULE PROBABILITE DE F 
0.78 0 . 567 
1.85 0.219 
5 . 56 * 0.036 
0 . 09 0 . 914 
*************************EXPERIENCE: PNCC04J ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:C/A 
TRAITEMENTS PRINCIPAUX 
1. PO 
2. P3 
3. P6 
SUBDIVISIONS 
2 . Fl 
1 . FO 
MOYENNES REPETITIONS 
MOYENNES 
11 . 700 100.00 
7 . 898 67 . 50 
9.086 77.66 
MOYENNES 
10.715 127.43 
8 . 408 100.00 
pour les annees: 2002 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN { 5% ) 
1 2 
REPETITION 1 
REPETITION 5 
9.3467 
10 . 0767 
REPETITION 2 10.6217 REPETITION 3 9.6083 REPETITION 4 8 . 1533 
MOYENNE GENERALE: 
TABLEAUX CROISES 
FO 
Fl 
PO 
10.224 
13 . 176 
100.00 
100.00 
SOURCE DE VARIATION 
TOTALE 
PARCELLES PRINCIPALES 
REPETITIONS 
TRAITEMENTS 
ERREUR A 
PARCELLES SUBDIVISEES 
SUBDIVISION 
TRAITEMENTS* SUBDIVISIONS 
ERREUR B 
9.5613 
P3 
6.992 
8 . 804 
C.V . (PARCELLES SUBDIVISEES) : 
P6 
68.39 8.008 
66.82 10 . 164 
78.33 
77 . 14 
= ANALYSE DE VARIANCE 
------------------
17.15 
D. D. L . SOMME DES CARRES CARRE MOYEN 
29 284 . 283148 
14 210.389946 
4 20.523780 5 . 1309 
2 75.665146 37.8326 
8 114.201021 14 . 2751 
15 73.893201 
1 39.905334 0 . 0000 
2 1 . 709627 0.8548 
12 32 . 278240 2 . 6899 
F CALCULE PROBABILITE DE F 
0.36 0.831 
2.65 0 . 131 
14.84 ** 0.002 
0 . 32 0.734 
*************************EXPERIENCE: PNCC04J ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:NN/A 
TRAITEMENTS PRINCIPAUX 
1. PO 
2. P3 
3. P6 
SUBDIVISIONS 
2 . Fl 
1. FO 
MOYENNES REPETITIONS 
MOYENNES 
46 . 520 100.00 
37 . 170 79 .90 
32 . 020 68 . 83 
MOYENNES 
42 .4 47 122.35 
34.693 100 . 00 
pour les annees: 2003 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5% ) 
1 2 
REPETITION 1 
REPETITION 5 
35 . 1000 
36.4667 
REPETITION 2 47.3333 REPETITION 3 34.1333 REPETITION 4 39 . 8167 
MOYENNE GENERALE: 38.5700 
TABLEAUX CROISES 
PO P3 
FO 
Fl 
35 . 600 
57.440 
100.00 36 . 460 
100.00 37 . 880 
SOURCE DE VARIATION 
TOTALE 
PARCELLES PRINCIPALES 
REPETITIONS 
TRAITEMENTS 
ERREUR A 
PARCELLES SUBDIVISEES 
SUBDIVISION 
TRAITEMENTS*SUBDIVISIONS 
ERREUR B 
C .V. (PARCELLES SUBDIVISEES): 
P6 
102.42 32 . 020 
65 . 95 32 . 020 
89 . 94 
55.75 
ANALYSE DE VARIANCE 
------------------
21 . 12 
D . D.L . SOMME DES CARRES CARRE MOYEN 
29 5495.082824 
14 3501 . 107889 
4 686 . 994649 171. 7487 
2 1080.649934 540.3250 
8 1733 . 463306 216 . 6829 
15 1993 . 974935 
l 450 . 856283 0 . 0000 
2 746 . 648645 373 . 3243 
12 796 . 470007 66 . 3725 
F CALCULE PROBABILITE DE F 
0 . 79 0 . 562 
2.49 0.144 
6.79 * 0.023 
5.62 * 0 . 019 
*************************EXPERIENCE: PNCC04J ************************* 
MOYENNE DE LA VARIABLE:C/N 
TRAITEMENTS PRINCIPAUX 
1. PO 
2. P3 
3 . P6 
SUBDIVISIONS 
1. FO 
2. Fl 
MOYENNES REPETITIONS 
REPETITION 1 
REPETITION 5 
231.8333 
210.3333 
MOYENNES 
224.500 
218.600 
221.600 
100.00 
97.37 
98 . 71 
MOYENNES 
219.667 
223.467 
100.00 
101.73 
REPETITION 2 
pour les annees: 2003 
219.6667 REPETITION 3 
MOYENNE GENERALE: 221.5667 C.V. (PARCELLES SUBDIVISEES): 6 .19 
TABLEAUX CROISES 
PO P3 
FO 
Fl 
223 . 200 
225 . 800 
100 . 00 218 . 200 
100.00 219 . 000 
SOURCE DE VARIATION 
TOTALE 
PARCELLES PRINCIPALES 
REPETITIONS 
TRAITEMENTS 
ERREUR A 
PARCELLES SUBDIVISEES 
SUBDIVISION 
TRAITEMENTS* SUBDIVISIONS 
ERREUR B 
P6 
97.76 217.600 
96.99 225.600 
97.49 
99.91 
ANALYSE DE VARIANCE 
------------------
D.D .L . SOMME DES CARRES CARRE MOYEN 
29 8081 . 366667 
14 5642 . 866667 
4 1444.200000 361.0500 
2 174.066667 87.0333 
8 4024.600000 503.0750 
15 2438 . 500000 
1 108.300000 0 . 0000 
2 70.200000 35.1000 
12 2260.000000 188 . 3333 
05-04-2004 
222.1667 REPETITION 4 223.8333 
F CALCULE PROBABILITE DE F 
0 . 72 0.603 
0 . 17 0.844 
0.58 0.463 
0 . 19 0 . 832 
** * ***** * ****************EXPERIENCE: PNCC04J ****************** ***** * * 05-04-200 4 
MOYENNE DE LA VARIABLE : C/A 
TRAITEMENTS PRINCIPAUX 
1 . PO 
2 . P3 
3 . P6 
SUBDIVISIONS 
2 . Fl 
l . FO 
MOYENNES REPETITIONS 
MOYENNES 
10 .4 73 100.00 
8 . 139 77 . 71 
7.212 68.86 
MOYENNES 
9.569 125.14 
7.647 100.00 
pour les annees : 2003 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5 % ) 
1 2 
REPETITION 1 
REPETITION 5 
8 . 2333 
7 . 6433 
REPETITION 2 10 . 4250 REPETITION 3 7 . 6783 REPETITION 4 9 . 0600 
MOYENNE GENERALE : 
TABLEAUX CROISES 
FO 
Fl 
PO 
7.904 
13 . 042 
100.00 
100 . 00 
SOURCE DE VARIATION 
TOTALE 
PARCELLES PRINCIPALES 
REPETITIONS 
TRAITEMENTS 
ERREUR A 
PARCELLES SUBDI VISEES 
SUBDIVISION 
TRAITEMENTS*SUBDIVISIONS 
ERREUR B 
8 . 6080 
P3 
7.946 
8 . 332 
C .V . (PARCELLES SUBDIVISEES) ; 20 . 34 
100 . 53 
63 . 89 
D.D. L . 
2 9 
14 
4 
2 
8 
15 
1 
2 
12 
P6 
7 . 090 
7 . 334 
89 . 70 
56 . 23 
= ANALYSE DE VARIANCE 
------------------
SOMME DES CARRES CARRE MOYEN 
309 . 440691 
206 . 122684 
32 . 646177 8 . 1615 
56 . 470026 28.2350 
117. 006482 14 . 6258 
103 . 318007 
27 . 724856 0 . 0000 
38 . 794089 19.3970 
36 . 799061 3 . 0666 
F CALCULE PROBABILITE DE F 
0 . 56 0 . 700 
1.93 0.207 
9 . 0 4 * 0 . 011 
6 . 33 * 0 . 013 

PAPOUASIE NOUVELLE GUINEE 
STEWART RESEARCH STATION 
Block 024/025 
Productions 
arbres totaux 
PN-CC-04 V 
3 - 1 
P3 P6 C Prob. FO Fl Prob 
! de F de F 
!------------- ----------------------------------------------------------------------------------------------------------! 
NN/A 98 48 50 53 . 186 52 48 . 153 
NN/A 99 73 81 71 .095 76 74 . 558 
NN/A OO 53 59 53 .249 55 55 . 843 
NN/A 01 - 35 a 25 b .010 29 31 .400 
NN/A 02 - 23 26 . 637 22 27 . 053 
NN/A 03 - 24 29 .243 26 27 . 829 
!-----------------------------------------------------------------------------------------------------------------------
! PND san eau 
05/98-12/98 572 578 558 . 736 573 565 . 692 
99(1) 609 581 568 .284 591 581 . 545 
OO 581 573 557 .393 570 570 . 978 
01 575 580 .890 564 591 . 340 
(1) Moyenne 11 mois excepté aout 
BLOCS SUBDIVISES ===== 
PNCC04V NOIX/ ARBRE 2002 
TRAITEMENTS PRINCIPAUX 
1. c 
2 . P6 
SUBDIVISIONS 
1 . FO 
2. Fl 
MOYENNES BLOCS 
MOYENNES 
25 . 860 100.00 
23.130 89.44 
MOYENNES 
22 . 140 100.00 
26 . 850 121. 27 
BLOC 1 16 . 075 BLOC 2 27 . 825 BLOC 3 : 28.150 BLOC 4 22.950 
MOYENNE GENERALE: 24 . 4950 
TABLEAUX CROISES 
c P6 
FO 
Fl 
24.000 
27 . 720 
100 . 00 20 . 280 
100.00 25.980 
SOURCE DE VARIATION 
TOTALE 
PARCELLES PRINCIPALES 
BLOCS 
TRAITEMENTS 
ERREUR A 
PARCELLES SUBDIVISEES 
SUBDIVISIONS 
TRAITEMENTS*SUBDIVISIONS 
ERREUR B 
C .V . (PARCELLES SUBDIVISEES) : 18.93 
84 . 50 
93 . 72 
D.D.L . 
19 
9 
4 
1 
4 
10 
1 
1 
8 
ANALYSE DE VARIANCE 
------------------
SOMME DES CARRES CARRE MOYEN 
1335.729500 
1047.924500 
426.447000 106 . 6118 
37.264500 37 . 2645 
584.213000 146.0532 
287.805000 
110 . 920500 110 . 9205 
4 . 900500 4.9005 
171 . 984000 21.4980 
F CALCULE 
0.73 
0.26 
5.16 
0 . 23 
BLOC 5 27.475 
PROBABILITE DE F 
0.62 
0.64 
0.05 
0.65 
BLOCS SUBDIVISES ===== 
PNCC04V NOIX/A 2003 
TRAITEMENTS PRINCIPAUX 
1. c 
2. P6 
SUBDIVISIONS 
1. FO 
2. Fl 
MOYENNES BLOCS 
MOYENNES 
28 . 510 100.00 
23 . 960 84.04 
MOYENNES 
25 . 900 100 . 00 
26 . 570 102 . 59 
BLOC 1 22 . 825 BLOC 2 24 . 250 BLOC 3 : 29.950 BLOC 4 26 . 625 
MOYENNE GENERALE : 26.2350 
TABLEAUX CROISES 
c P6 
FO 
Fl 
27 . 000 
30 . 020 
100 . 00 24 . 800 
100 . 00 23 .120 
SOURCE DE VARIATION 
TOTALE 
PARCELLES PRINCIPALES 
BLOCS 
TRAITEMENTS 
ERREUR A 
PARCELLES SUBDIVISEES 
SUBDIVISIONS 
TRAITEMENTS*SUBDIVISIONS 
ERREUR B 
C.V . (PARCELLES SUBDIVISEES) : 25.52 
91. 85 
77 . 02 
D. D. L . 
19 
9 
4 
1 
4 
10 
1 
1 
8 
= = ANALYSE DE VARIANCE 
------------------
SOMME DES CARRES CARRE MOYEN 
837.485500 
449 . 120500 
124 . 743000 31 . 1858 
103 . 512500 103 . 5125 
220.865000 55 . 2163 
388.365000 
2 . 244500 2.24 45 
27 . 612500 27 . 6125 
358.508000 44. 8135 
F CALCULE 
0 . 56 
1.87 
0.05 
0 . 62 
BLOC 5 27 . 525 
PROBABILITE DE F 
0 . 70 
0 . 24 
0 . 83 
0 .4 6 

PAPOUASIE NOUVELLE GUINEE 
Pl.08/96 et 04/97 Productions 
PN-CC-lON 
3 - 1 
!---------------- Prob. ! ---------------------------------------------------------------------~~-~--! 
A B c D 
NN/A 
NN/A 
NN/A 
01 
02 
03 
44.7 
36.2 
78.9 
47.2 
38.7 
76.1 
46.5 
30.2 
61. 5 
40.4 
40.6 
76.6 
.986 
.591 
.274 
!-------------------------------------------------------------------------------------------! 
C/N 
C/N 
C/N 
01 
02 
03 
220 
209 
214 
209 
215 
206 
210 
212 
207 
217 
208 
201 
.567 
.789 
.093 
-------------------------------------------------------------------------------------------! 
C/A 
C/A 
C/A 
01 
02 
03 
9.9 
7.8 
16.9 
9.5 
8.3 
15.6 
9.7 
6.5 
12.7 
8.6 
8.4 
15.3 
.990 
.690 
.221 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCClON ************************* 
MOYENNE DE LA VARIABLE:C/N pour les annees: 2001 
TRAITEMENTS MOYENNES 
1. A 
2. B 
3. c 
4. D 
MOYENNES BLOCS 
219.500 100.00 
209.000 95.22 
209.500 95.44 
217.167 98.94 
05-04-2004 
BLOC 1 
BLOC 6 
202.7500 
207.7500 
BLOC 2 215.5000 BLOC 3 219.2500 BLOC 4 212.5000 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
213.7917 · C.V.: 
D. D.L. 
23 
5 
3 
15 
7.31 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
5453.958333 
1273.708333 254.7417 
512.125000 170.7083 
3668.125000 244.5417 
F CALCULE 
1.04 
0.70 
BLOC 5 225.0000 
PROBABILITE DE F 
0.429 
0 .568 
BLOCS DE FISHER ===--= 
*************************EXPERIENCE: PNCClON ************************* 05-04-2004 
MOYENNE DE LA VARIABLE :NN/A 
TRAITEMENTS 
1. A 
2 . B 
3 . c 
4 . D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
82 . 2750 
6.4750 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
44.733 100 . 00 
47.233 105 . 59 
46.517 103 . 99 
40 . 417 90.35 
BLOC 2 
44.7250 
54.9000 
C.V . : 
D.D . L . 
23 
5 
3 
1 5 
pour les annees : 2001 
BLOC 3 50.5750 BLOC 4 69.4750 
78.41 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
39533 . 006484 
20917.545475 
168.381579 
18447.079429 
4183 . 5093 
56.1272 
1229 . 8053 
F CALCULE 
3.40 * 
0 . 05 
BLOC 5 4 . 6500 
PROBABILITE DE F 
0.030 
0.987 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCClON ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:C/A 
TRAITEMENTS 
1. A 
2. B 
3. c 
4 . D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
16.6750 
1.3450 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
9.883 100.00 
9.503 96.16 
9.710 98.25 
8.602 87.03 
BLOC 2 
9.4246 
11.6550 
C.V.: 
D.D.L. 
23 
5 
3 
15 
pour les annees: 2001 
BLOC 3 11.4000 BLOC 4 14.3900 
77 .06 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
1680.850746 
883.883797 176.7768 
5.851845 1.9506 
791.115104 52.7410 
F CALCULE 
3.35 * 
0.04 
BLOC 5 1.0825 
PROBABILITE DE F 
0.031 
0.990 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCClON ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:NN/A 
TRAITEMENTS 
1. A 
2. B 
3. c 
4 . D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
37.9750 
34.1000 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
36.233 100.00 
38.683 106.76 
30.233 83.44 
40.600 112.05 
BLOC 2 
36.4375 
38 . 3750 
C.V.: 
D.D.L. 
23 
5 
3 
15 
pour les annees: 2002 
BLOC 3 48.4750 BLOC 4 38.5250 
37 . 41 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
4727.335936 
1575.138649 315 . 0277 
365.421251 121.8071 
2786. 77 6036 185.7851 
F CALCULE 
1. 70 
0 . 66 
BLOC 5 21.1750 
PROBABILITE DE F 
0 .196 
0 . 592 
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BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCClON ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:C/N 
TRAITEMENTS 
1. A 
2. B 
3. c 
4. D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
208.2500 
203.7500 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
209.167 100.00 
215.333 102.95 
212 .167 101. 43 
207.833 99.36 
BLOC 2 
211 . 1250 
216.5000 
C.V.: 
D.D.L. 
23 
5 
3 
15 
pour les annees: 2002 
BLOC 3 224.5000 BLOC 4 206.5000 
6 . 55 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
4294.625000 
1227 . 375000 245.4750 
200.791667 66.9306 
2866.458333 191. 0972 
F CALCULE 
1.28 
0.35 
BLOC 5 207.2500 
PROBABILITE DE F 
0.322 
0.790 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCClON ************************* 
MOYENNE DE LA VARIABLE:C/A pour les annees: 2002 
TRAITEMENTS MOYENNES 
1. A 
2 . B 
3. c 
4. D 
MOYENNES BLOCS 
7.815 100.00 
8.330 106.59 
6.463 82.70 
8.440 108.00 
05-04-2004 
BLOC 1 
BLOC 6 
7.8450 
6.9500 
BLOC 2 8.3000 BLOC 3 11.0325 BLOC 4 7.9800 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
7.7621 C.V.: 
D.D.L. 
23 
5 
3 
15 
40.66 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
254.535588 
90.278324 18.0557 
14.829912 4.9433 
149.427352 9.9618 
F CALCULE 
1.81 
0.50 
BLOC 5 4.4650 
PROBABILITE DE F 
0 .171 
0.690 
BLOCS DE FISHER ===== 
*************************EXPERIENCE : PNCClON ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:NN/A 
TRAITEMENTS 
1. A 
2 . B 
3 . c 
4 . D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
55.6750 
86.2000 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
78.933 
76 . 133 
61.467 
76 . 617 
BLOC 2 
73.2875 
100.00 
96.45 
77 . 87 
97.07 
66.2000 
C.V.: 
D.D . L. 
23 
5 
3 
15 
pour les annees: 2003 
BLOC 3 69.4000 BLOC 4 92.5750 
22.32 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
8868.486143 
3709.343454 741.8687 
1144.738236 381.5794 
4014.404453 267 . 6270 
F CALCULE 
2 . 77 
1. 43 
BLOC 5 69 . 6750 
PROBABILITE DE F 
0.057 
0 . 274 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCClON ************************* 05 - 04-2004 
MOYENNE DE LA VARIABLE:C/N 
TRAITEMENTS 
1. A 
2. B 
3 . c 
4. D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
214.5000 
195.7500 
MOYENNE GENERALE : 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
214 . 167 
206.333 
207 . 000 
200.500 
BLOC 2 
207.0000 
100.00 
96.34 
96 . 65 
93.62 
199.7500 
C .V.: 
D.D . L. 
23 
5 
3 
1 5 
pour les annees: 2003 
BLOC 3 222.5000 BLOC 4 207.5000 
4 .14 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
3670.000000 
2003.500000 400.7000 
564.333333 188 . 1111 
1102.166667 73.4778 
F CALCULE 
5.45 ** 
2 . 56 
BLOC 5 202 . 0000 
PROBABILITE DE F 
0 . 005 
0 . 094 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNCClON ************************* 
MOYENNE DE LA VARIABLE:C/A pour les annees: 2003 
TRAITEMENTS MOYENNES 
1. A 
2. B 
3. c 
4. D 
MOYENNES BLOCS 
16.912 100.00 
15.613 92.32 
12.720 75.21 
15 .280 90.35 
05-04-2004 
BLOC 1 
BLOC 6 
11. 9225 
16.8900 
BLOC 2 13.2750 BLOC 3 15.5375 BLOC 4 19.1375 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
15.1313 C.V.: 
D.D.L. 
23 
5 
3 
15 
22.16 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
361.237475 
137.095248 27.4191 
55.431249 18.4771 
168.710978 11.2474 
F CALCULE 
2.44 
1. 64 
BLOC 5 14.0250 
PROBABILITE DE F 
0.083 
0 . 222 

PAPOUASIE NOUVELLE GUINEE 
Pl.05/98-12/98-09/99 
A B 
Productions 
c D T 
PNG 810 
3 - 1 
Prob. ! 
de F 
!-------------------------------------------------------------------------------------------------------------! 
! NBPOD/A 01 15.3 a 14.6 ab 9.5 be 8.4 c 14.3 ab .022 ! 
NBPOD/A 02 8.0 a 7.3 a 6.2 ab 4.3 b 7.2 a .017 
NBPOD/A 03 10.7 ab 9.0 ab 6.8 be 3.3 e 11.9 a .004 
!-------------------------------------------------------------------------------------------------------------! 
PDVFS (G) 
PDVFS (G) 
PDVFS (G) 
01 
02 
03 
37.4 
45.9 
44.4 ab 
36.7 
43.5 
45.7 a 
33.4 
53.3 
44.3 ab 
34.6 
44.3 
40.7 c 
35.0 
45.7 
42.3 be 
.829 
.460 
.027 
!-------------------------------------------------------------------------------------------------------------! ! CACAO KG/HA 01 330 a 291 ab 186 b 175 b 291 ab .034 
CACAO KG/HA 02 224 a 200 a 162 ab 117 b 199 a .030 
CACAO KG/HA 03 298 ab 248 ab 184 be 83 e 312 a .002 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNG810 ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:NBPOD/A 
TRAITEMENTS 
1. A 
2 . B 
5. T 
3. c 
4 . D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
20.6800 
5.8400 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
15 . 283 100.00 
14.617 95.64 
14.317 93.68 
9.467 61.94 
8.367 54.74 
BLOC 2 20.0600 
12.4100 C.V.: 
D.D.L. 
29 
5 
4 
20 
pour les annees: 2001 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5% ) 
1 2 3 
BLOC 3 13 . 5800 BLOC 4 10.5400 BLOC 5 3.7600 
33 . 37 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
1842.466971 
1248.842983 
250 . 635341 
342.988647 
249. 7686 
62.6588 
17.1494 
F CALCULE 
14 . 56 ** 
3. 65 * 
PROBABILITE DE F 
0.000 
0.022 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNG810 ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:PDFVS(G) 
TRAITEMENTS 
1. A 
2. B 
3. c 
4. D 
5. T 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
32.3200 
37.6800 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
37.433 100.00 
36.733 98.13 
33.433 89.31 
34.617 92.48 
35.033 93.59 
BLOC 2 27.2200 
35.4500 C.V.: 
D.D.L. 
29 
5 
4 
20 
pour les annees: 2001 
BLOC 3 36.1200 BLOC 4 42.7800 
18.49 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
1612.575042 
689.787026 137.9574 
63.093339 15.7733 
859.694676 42.9847 
F CALCULE 
3.21 * 
0.37 
BLOC 5 36.5800 
PROBABILITE DE F 
0.027 
0.829 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNG810 ************************* 05-04-2004 
MOYENNE DE LA VARIABLE :CACAO KG/HA 
TRAITEMENTS 
1. A 
5. T 
2. B 
3. c 
4 . D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
401.2000 
135.8000 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
329.833 100.00 
291. 000 88.23 
290.500 88.07 
185 . 667 56.29 
174 . 500 52 . 91 
BLOC 2 336 . 8000 
254.3000 C.V.: 
D . D . L . 
29 
5 
4 
20 
pour les annees: 2001 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5% ) 
1 2 
BLOC 3 282 . 4000 BLOC 4 279 . 0000 BLOC 5 90.6000 
37.42 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
650842.300000 
353127.500000 70625.5000 
116647.133333 29161.7832 
181067.666667 9053.3833 
F CALCULE 
7.80 ** 
3.22 * 
PROBABILITE DE F 
0.000 
0 . 034 
BLOCS DE FISHER ===== 
** ****** *****************EXPERIENCE: PNG810 ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:NBPOD/A 
TRAITEMENTS 
1. A 
2 . B 
5. T 
3 . c 
4. D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
8.4800 
4 . 2000 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
7.967 100.00 
7.317 91.84 
7.200 90.38 
6.200 77 .82 
4.267 53.56 
BLOC 2 4.6600 
6.5900 C.V.: 
D. D.L. 
29 
5 
4 
20 
pour les annees: 2002 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5% ) 
1 2 
BLOC 3 7.3400 BLOC 4 10.3200 BLOC 5 4 . 5400 
27.19 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
272 . 707007 
158.435003 31.6870 
50.072000 12.5180 
64.200004 3.2100 
F CALCULE 
9 . 87 ** 
3 . 90 * 
PROBABILITE DE F 
0 . 000 
0 . 017 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNG810 ************************* 05-04-2004 
MOYENNE DE LA VARIABLE : PDFVS ( G) 
TRAITEMENTS 
1. A 
2. B 
3. c 
4 . D 
5. T 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
38.7400 
54.7800 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
45.850 100.00 
43.500 94.87 
53.317 116.28 
44.283 96.58 
45.683 99.64 
BLOC 2 51.1800 
46.5267 C . V.: 
D . D.L . 
29 
5 
4 
20 
pour les annees: 2002 
BLOC 3 40.8400 BLOC 4 49.1400 
21.27 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
3295.858520 
968.798632 193.7597 
368.798596 92.1996 
1958. 261292 97.9131 
F CALCULE 
1. 98 
0.94 
BLOC 5 44.4800 
PROBABILITE DE F 
0.126 
0.460 
BLOCS DE FISHER ===== 
** ***********************EXPERIENCE: PNG810 ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:CACAO KG/HA 
TRAITEMENTS 
1. A 
2. B 
5 . T 
3. c 
4 . D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
212 . 4000 
125 . 2000 
MOYENNE GENERALE : 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
224 . 167 100.00 
199 . 500 89.00 
198 . 833 88.70 
161. 667 72.12 
117 . 000 52.19 
BLOC 2 142.6000 
180.2333 C.V .: 
D.D. L. 
29 
5 
4 
20 
pour les annees: 2002 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5% ) 
1 2 
BLOC 3 184 . 6000 BLOC 4 293.8000 BLOC 5 122.8000 
31.13 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
213375.366667 
108473 . 366667 21694 . 6738 
41942.866667 10485 . 7168 
62959.133333 3147 . 9567 
F CALCULE 
6.89 ** 
3 . 33 * 
PROBABILITE DE F 
0.001 
0 . 030 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNG810 ************************* 05-04-2004 
MOYENNE DE LA VARIABLE :NBPOD/A 
TRAITEMENTS MOYENNES 
5 . T 11. 850 
1. A 10. 717 
2 . B 8.967 
3. c 6 . 800 
4. D 3.300 
MOYENNES BLOCS 
110.58 
100 . 00 
83.67 
63.45 
30.79 
pour les annees: 2003 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5% ) 
1 2 3 
BLOC 1 
BLOC 6 
11. 8600 
4.3800 
BLOC 2 7.4600 BLOC 3 11. 9600 BLOC 4 9.0400 BLOC 5 5.2600 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
8.3267 C.V . : 
D.D.L . 
29 
5 
4 
20 
43.26 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
795.918701 
259.630678 51.9261 
276.802006 69 . 2005 
259.486017 12.9743 
F CALCULE 
4.00 * 
5.33 ** 
PROBABILITE DE F 
0.011 
0.004 
BLOCS DE FISHER ===== 
*************************EXPERIENCE: PNG810 ************************* 05-04-2004 
MOYENNE DE LA VARIABLE : PDFVS ( G) 
TRAITEMENTS 
2. B 
1. A 
3. c 
5. T 
4 . D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
43.8600 
46.6000 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
MOYENNES 
45.717 102.97 
44 . 400 100.00 
44.250 99.66 
42.317 95.31 
40.700 91. 67 
BLOC 2 45.8400 
43 . 4767 C.V.: 
D.D.L. 
29 
5 
4 
20 
pour les annees: 2003 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5% ) 
1 2 3 
BLOC 3 41.9800 BLOC 4 40.9000 BLOC 5 41.6800 
5.99 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
366.553683 
137.973696 27.5947 
93.141962 23.2855 
135.438025 6. 7719 
F CALCULE 
4.07 * 
3.44 * 
PROBABILITE DE F 
0.010 
0.027 
BLOCS DE FISHER ===== 
* * ** ******** *************EXPERIENCE: PNG810 ************************* 05-04-2004 
MOYENNE DE LA VARIABLE:CACAO KG/HA 
TRAITEMENTS 
5 . T 
1. A 
2 . B 
3 . c 
4. D 
MOYENNES BLOCS 
BLOC 1 
BLOC 6 
325.0000 
127.2000 
MOYENNE GENERALE: 
SOURCE DE VARIATION 
TOTALE 
BLOCS 
TRAITEMENTS 
ERREUR 
N 
.-. 
'--c:: 
r 
~ 
4"'-
MOYENNES 
311.833 104.58 
298 . 167 100.00 
247.833 83.12 
183.833 61.65 
82.500 27.67 
BLOC 2 215 . 0000 
224 . 8333 
0 
~ 
C/) 
-0 0 
.:::s 
::0 
Ct> 
r..n 
...+ 
~ (D 
-· ~ 
.... 
:o 
C.V . : 
D. D. L . 
29 
5 
4 
20 
pour les annees : 2003 
GROUPES HOMOGENES SELON LE TEST DE DUNCAN ( 5% ) 
1 2 3 
BLOC 3 315 . 0000 BLOC 4 227.8000 BLOC 5 139.0000 
41.36 
ANALYSE DE VARIANCE 
SOMME DES CARRES CARRE MOYEN 
561322 . 166667 
175842.566667 
212493.333333 
172986. 266667 
35168.5120 
53123.3320 
8649.3133 
F CALCULE 
4.07 * 
6 . 14 ** 
PROBABILITE DE F 
0.010 
0.002 
